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ABSTRACT 


This  report  provides  information  needed  by  the  U.S.  Army  Corps  of 
Engineers  for  preparation  of  a  Supplemental  Environmental  Impact  Statement 
addressing  the  winter  operation  of  the  lock  facilities  at  Sault  Ste.  Marie, 
Michigan,  and  the  subsequent  extension  of  the  navigation  season  in  the  St. 
Clair-Detroit  River  system  (SCDRS)  to  January- February.  We  describe  the 
distribution  and  abundance  of  macrozoobenthos,  aquatic  macrophytes  and 
juvenile  fishes  during  the  1983  and  1984  open  water  season,  and  attempt  to 
predict  or  evaluate  the  potential  environmental  impact  of  an  extended 
navigation  season  on  the  biota  of  SCDRS. v  Fauna  and  flora  were  diverse  and 
abundant;  we  identified  more  than  300  taxa  of  macrozoobenthos,  30  taxa  of 
submergent  and  emergent  macrophytes,  and/36  species  of  fish.  The  diversity 
and  abundance  of  macrozoobenthos  were  generally  highest  in  the  St.  Clair 
River.  Abundance  and  diversity  of  submersed  macrophytes  were  similar  in  the 
two  rivers,  but  Chara  dominated  in  the  St.  Clair  River  and  Vallisneria 
americana  in  the  Detroit  River.  We  collected  more  total  fish  in  the  Detroit 
River  but  more  species  in  the  St.  Clair  River.  Yellow  perch  and  rock  bass 
dominated  most  catches  in  both  rivers.  An  ice  jam  in  the  St.  Clair  River  in 
spring  1984  appeared  to  affect  two  of  the  three  groups  studied— macroinvertebrates 
and  submersed  macrophytes.  Of  the  24  abundant  taxa  of  macroinvertebrates,  9 
were  seemingly  less  abundant  in  spring  in  1984  than  in  1983  in  the  St.  Clair 
River;  however  the  densities  of  6  of  these  taxa  had  recovered  by  fall  1984  to 
levels  equal  to  or  excee^ng  those  in  fall  1983  and  the  other  3  were  within 
30%  of  those  in  1983.  Cwfer  of  the  bottom  with  submersed  macrophytes  was 
somewhat  reduced  in  spring  of  1984—particularly  in  the  St.  ClaW  River— but 
recovered  to  1983  levels  by  fall  1984.  Plant  biomass  levels  varied  between 
years  and  locations;  no  consistent  differences  could  be  attributed  to  the  ice 
jam.  Catches  of  fish  were  lower  in  1984  than  in  1983  but  differences  between 
locations  and  months  were  inconsistent.  Observed  differences  in  the  plant 
community  could  be  attributed  to  reduced  temperatures,  and  ice-scour  may  have 
reduced  the  density  of  several  taxa  of  macrozoobenthos.  Evaluation  of  the 
potential  environmental  impacts  of  an  extended  navigation  season  on  the  biota 
of  SCDRS  Was  not  attempted. 
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EXECUTIVE  SUMMARY 

The  U.S.  An^y  Corps  of  Engineers  Is  considering  the  extension  of 
operation  of  the  Locks  at  Sault  Ste.  Marie*  Michigan,  from  8  January  ±  1  week 
to  31  January  ^  2  weeks.  This  study  was  undertaken  to  provide  part  of  the 
Information  needed  by  the  Corps  for  the  preparation  of  a  Supplemental 
Environmental  Impact  Statement  addressing  the  winter  operation  of  the  lock 
facilities  at  Sault  Ste.  Marie,  Michigan,  and  the  subsequent  extension  of  the 
navigation  season  In  the  St.  Clalr-Detrolt  River  system  (SCDRS)  to  mid-winter. 
The  objectives  of  this  study  were  (1)  to  describe  the  present  distribution  and 
abundance  of  macrozoobenthos,  aquatic  macrophytes,  and  Juvenile  fish  that 
might  adversely  be  affected  by  an  extension  of  winter  navigation  and  (2)  to 
predict  or  evaluate  the  potential  environmental  Impact  of  an  extended 
navigation  season  on  SCORS.  An  extensive  Ice  Jam  on  the  St.  Clair  River  In 
spring  1984  and  the  associated  Ice  breaking  activities  provided  an  opportunity 
to  evaluate  between-river  and  between-year  variation  In  the  abundance  and 
distribution  of  biota  relative  to  differences  In  Ice  cover  and  related 
shipping  activities.  The  study  area  encompassed  the  region  between  Port  Huron 
(at  southern  Lake  Huron)  on  the  north  and  the  lower  end  of  Grosse  lie  (mouth 
uf  the  Detroit  River)  on  the  south.  Including  the  St.  Clair  River,  Lake  St. 
Clair,  and  the  Detroit  River.  The  St.  Clair  River  Is  39.1  ml  long  and 
receives  water  from  Lake  Huron;  mean  annual  discharge  Into  Lake  St.  Clair 
during  the  study  period  was  212,000  ftVs.  Lake  St.  Clair  has  a  surface  area 
of  about  430  m1^,  a  mean  depth  of  11  ft,  and  a  maximum  natural  depth  of  21  ft. 

Flushing  time  of  the  lake  Is  S  to  7  days.  The  Detroit  River  Is  31.9  ml  long 

and  receives  water  from  Lake  St.  Clair;  and  the  mean  annual  discharge  rate 
Into  Lake  Erie  was  216,000  ftVs.  The  shipping  channel  running  through  the 
system  has  a  minimum  statutory  depth  of  27  ft,  which  Is  maintained  by 
dredging. 

Ice  cover  Is  limited  or  absent  from  both  the  St.  Clair  and  Detroit  rivers 
during  normal  winters,  but  Is  usually  well  developed  on  Lake  St.  Clair. 
However,  Ice  may  enter  the  St.  Clair  River  from  Lake  Huron  mainly  under  the 

Influence  of  northerly  winds.  The  current  carries  the  floes  downstream  until 

they  meet  the  resistance  of  the  solid  ice  cover  In  or  upstream  from  Lake  St. 
Clair.  This  Ice  cover  Increases  as  more  Ice  enters  the  system  and  may  extend 
upstream  nearly  to  Lake  Huron.  During  most  of  the  winter,  a  large  natural  Ice 
arch  becomes  lodged  In  the  narrowing  confines  at  the  outlet  of  Lake  Huron  and 
prevents  Ice  from  entering  the  river.  This  condition  usually  lasts  through 
the  winter  but  may  be  disrupted  by  strong  southerly  winds,  particularly  In 
March  and  April,  which  break  up  the  Ice  arch  and  push  the  Ice  field  away  from 
the  river  mouth.  A  wind  change  back  to  the  north  pushes  the  Ice  field  back 
Into  the  river  and  If  no  Ice  arch  forms,  floe  Ice  may  enter  the  river  In  large 
quantities  to  form  a  huge  Ice  Jam,  as  It  did  In  1984.  Ice  Jams  of  roughly 
similar  magnitude  occurred  In  the  St.  Clair  River  In  1901,  1920,  and  1942. 

Concentration  of  toxic  materials  are  elevated  In  the  sediments  In  several 
areas  In  the  SCORS.  No  contaminant  data  were  collected  in  the  present  study, 
but  past  work  has  demonstrated  that  the  presence  of  contaminants  affects  the 


V 


health  and  abundance  of  fish,  macrophytes,  and  particularly  macrozoobenthos. 

In  the  St.  Clair  River  levels  of  polychlorobiphenyls  (PCBs)  exceeded  the  Ontario 
guidelines  (SO  ppb)  and  International  Joint  Cwinission  (IJC)  objectives  (100 
ppb);  certain  areas  can  be  classified  as  being  heavily  polluted  with  mercury 
(>  1  ppm),  as  Judged  by  the  U.S.  Environmental  Protection  Agency  (EPA)  standards; 
oil  and  grease  levels  were  within  acceptable  tolerances.  In  Lake  St.  Clair, 
cadmium  levels  (>  1  ppm)  exceeded  Ontario's  guidelines  and  mercury  levels 
exceeded  EPA's  guidelines.  In  the  Detroit  River,  PCB,  oil  and  grease,  cyanide, 
chromium,  cadmium,  and  mercury  levels  exceeded  EPA's  guidelines  for  heavily 
polluted  sediments. 

A  total  of  756  macrozoobenthos  samples  were  collected  with  a  Ponar  grab 
along  21  transects  In  the  St.  Clair  River,  Lake  St.  Clair,  and  Detroit  River 
in  May  and  October  in  1983  and  1984.  Stations  along  the  transects  were  at 
three  locations:  on  the  sloping  side  of  the  shipping  channel  (channel 
stations),  immediately  adjacent  to  the  channel  on  the  crest  of  the  channel 
slope  (near-channel  stations),  and  between  the  crest  of  the  channel  slope  and 
the  adjacent  shoreline  (off-channel  stations).  Aquatic  macrophytes  were 
collected  during  late  June,  late  July-early  August,  and  early  September  at 
Stag,  Fawn,  and  Russell  islands  In  the  St.  Clair  River,  and  at  Belle  Isle, 

Point  Hennepin,  and  Stony  Island  in  the  Detroit  River.  A  sampling  grid 
composed  500-ft-square  blocks  was  used  to  distribute  sampling  effort.  Grapnel 
hauU  were  made  at  the  grid  Intersections  and  Ponar  or  hand-harvested  samples 
were  taken  within  individual  blocks.  Juvenile  fish  were  sampled  with  hoop 
nets  at  the  same  locations  at  which  macrophytes  were  collected,  during  late 
May,  late  June,  late  July-early  August,  early  September,  and  early  October  in 
1983  and  1984.  At  each  location,  two  nets  were  set  in  submersed  aquatic 
vegetation,  and  two  others  in  nearby  non-vegetated  areas.  A  total  of  40  net 
sets  were  made  at  each  location  during  the  two  years  of  the  study. 

The  diversity  of  macrozoobenthos  within  SCDRS  was  highest  in  the  upper 
Detroit  River,  where  we  identified  101  taxa,  and  lowest  in  Lake  St.  Clair, 
where  we  recorded  65;  we  collected  98  taxa  in  the  upper  St.  Clair  River,  95  in 
the  lower  St.  Clair  River,  and  80  In  the  lower  Detroit  River.  Identifications 
usually  were  made  only  t^enus,  family  or  higher  level;  however,  as  Judged  by 
our  species  identification  of  adult  aquatic  insects,  the  list  of  taxa  of 
macrozoobenthos  in  SCDRS  might  easily  exceed  300  species. 

The  densities  of  most  taxa  of  macrozoobenthos  were  significantly  higher 
in  1983  than  in  1984,  In  October  than  in  other  months,  and  at  the  off-channel 
stations  than  at  other  stations.  Densities  of  most  taxa  were  highest  in  the 
St.  Clair  River.  Of  particular  Interest  were  the  taxa  with  significantly 
higher  populations  In  1983  than  in  1984.  If  the  low  densities  occurred  mainly 
in  spring  1984  In  the  St.  Clair  River  and  no  recovery  occurred  by  fall  1984, 
we  might  postulate  that  the  ice  Jam  in  May  1984  caused  long-term  damage. 

Densities  of  nine  taxa  were  lower  in  the  spring  In  1984  than  in  1983: 

^nicola,  Chlronomidae,  Gamma rus,  Harpacticoida,  Htyalella.  Isopoda,  Nematoda, 
OecetfsT  and  Turbellarla  the  lower  density  were  restricted  to  the  St.  Clair 
hiver,  particularly  in  the  lower  section.  Among  these  taxa,  the  densities  of 
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Nematoda,  Isopoda,  Sainnarus.  Chironomidae,  and  Oecetis  had  recovered  in  fall 
1984  to  levels  equalling  or  exceeding  those  In  fall  1983;  the  densities  of 
Turbellarla,  Harpacticolda,  Hyalella.  and  Amnlcola  were  still  low  in  fall  1984. 
Mean  biomass  ranged  from  0.03  to  4.84  g/m*  over  the  21  transects.  Biomass  was 
highest  In  the  Russell  Island  and  Belle  Isle  areas  and  lowest  near  lower  Lake 
Huron.  Average  total  densities  ranged  from  976  to  96,684/m*  over  the  21 
transects  In  1983-1984,  and  the  average  number  of  taxa  at  each  transect  ranged 
from  9  to  38. 

Twenty  taxa  of  submersed  macrophytes  were  collected  In  the  St.  Clair  and 
Detroit  rivers  In  1983  and  1984;  the  most  common.  In  order  of  frequency  of 
occurrence,  were  Chara  spp.,  narrow-leaf  forms  of  Potamogeton  spp.,  Valllsnerla 
americana.  Potamogeton  gramlneus,  P.  richardsoni 1 .  Myriophyl 1  urn  spicatum,  and 
Elodea  canadensis.  Other  taxa  occurred  In  less  than  13%  or  the  samples.  Chara 
spp.  was  the  most  commonly  collected  taxon  In  the  St.  Clair  River  and  V. 
americana  was  the  most  common  In  the  Detroit  River.  The  total  number  oT  taxa 
at  each  location  ranged  from  7  to  14  and  was  highest  in  September.  Percent 
occurrence  of  Individual  taxa  during  each  sampling  period  between  1983  and 
1984  varied  less  than  lOX  at  each  location. 

In  the  St.  Clair  Reiver  In  June,  most  submersed  macrophyte  taxa  were  less 
abundant  In  1984  than  In  1983.  However,  a  paired  comparison  of  all  taxa 
showed  significant  differences  only  at  Russell  Island.  A  similar  decline  in 
biomass  of  dominant  taxa  occurred  In  the  Detroit  River,  but  was  significant  only 
at  Belle  Isle.  Biomass^  of  most  taxa  In  September  was  similar  In  1983  and 
1984.  Changes  In  the  areal  extent  of  the  submersed  macrophyte  beds  also 
showed  similar  trends  between  years,  months,  and  locations. 

Emergent  macrophyte  taxa  were  present  In  only  two  of  the  sampling  grids 
at  the  six  locations.  A  small  bed  of  Scirpus  acutus  was  at  the  tip  of  Fawn 
Island.  Stony  Island  had  extensive  beds  of  Typha  latifolla  and  Sparganlum 
eurycarpum.  usually  In  monotypic  stands,  and  cne  species  of  Eleocnaris, 
Phaiar1s.~Sag1tty1a,  and  Scirpus  occurred  together  In  mixed  stands.  ^Mean  dry 
weight  biomass  of  Individual  taxa  varied  from  10  to  more  than  2000  g/m*. 

We  captured  1,771  fish  of  36  species  In  1983  and  1,038  fish  of  26  species 
In  1984.  Of  the  total  of  39  species  represented,  only  7  were  common  (>  50 
fish  collected  In  each  year);  yellow  perch,  rock  bass,  hornyhead  chub, 
spottall  shiner,  striped  shiner,  rainbow  smelt,  and  white  sucker  collectively 
made  up  86S  of  the  total  for  both  years  combined.  Only  yellow  perch  and  rock 
bass  were  common  to  both  rivers  In  both  years.  An  average  of  2.4  species  was 
collected  per  net  set  In  1983  and  1984.  The  number  of  species  collected  was 
higher  In  the  Detroit  River  than  in  the  St.  Clair  River.  The  mean  catch  of 
all  species  combined  was  nominally  larger  In  1983  than  In  1984,  Increased  from 
May  to  October,  was  larger  In  the  St.  Clair  River  than  the  Detroit  River,  and 
was  larger  In  nets  set  In  vegetation  than  in  those  set  in  non-vegetated  areas. 
However,  most  of  these  differences  were  not  significant  at  the  0.05  level. 

The  mean  catches  of  yellow  perch  and  rock  bass  were  nominally  higher  in  1983 
than  1984,  but  were  significantly  higher  only  at  Russell  Island  and  Belle 
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Isle.  Significantly  more  yellow  perch  were  caught  in  nets  set  in  vegetation 
than  in  those  set  in  non-vegetated  areas  at  Fawn  Island.  A  statistically 
significant  relation  between  catch  and  vegetation  was  not  observed  for  other 
species  or  at  other  locations.  Host  of  the  fish  caught  were  adults. 

The  number  of  taxa  of  macrozoobenthos  collected  in  this  study  (160) 
exceeded  that  in  any  previous  work  on  the  SCDRS.  Comparison  with  other  large 
river  systems  indicated  that  the  diversity  and  density  of  macrozoobenthos  is 
much  greater  in  SCDRS  than  in  most  other  rivers  of  the  world.  Sediment 
particle  size  and  contaminant  distribution  basically  determined  the  benthic 
community  in  the  SCDRS.  The  St.  Clair  River,  with  its  wider  range  of  sediment 
size  and  diverse  macrophyte  community,  was  dominated  by  pollution  intolerant 
aquatic  insects,  amphipods,  and  snails.  Diversity  was  similar  in  the  area 
around  Belle  Isle  in  the  Detroit  River.  Low  diversity  of  macrozoobenthos  in 
the  lower  Detroit  River  reflected  a  moderate  effect  of  contaminants.  The 
constant  flow,  low  turbidity,  and  luxuriant  macrophyte  growth  in  SCDRS  were 
major  factors  in  stabilization  and  in  the  Incorporation  of  fine  deposits  into 
the  sediments  of  the  off-channel  areas.  As  a  result,  densities  and  biomass  of 
macrozoobenthos  were  much  higher  than  in  the  shifting  sand  habitat 
characteristic  of  most  rivers. 

Community  diversity,  biomass,  and  percent  coverage  of  macrophytes  has 
remained  stable  in  SCDRS  since  at  least  1978.  The  taxonomic  composition  and 
abundance  of  aquatic  macrophytes  probably  reflects  the  stability  of  flow  more 
than  any  other  environmental  variable.  The  lack  of  spates  provides  long-term 
stability  to  the  system.  Narrow-leaf  forms  of  Potamooeton  spp.  were  more 
common  at  shoal  areas  at  the  head  and  side  of  islands  in  SCDRS  than  along  the 
shores  of  both  mainlands.  The  maximum  biomass  estimates  for  the  SCDRS  were  on 
the  low  side  of  the  range  reported  for  aquatic  macrophyte  stands  in  rivers  at 
temperate  latitudes  (110-520  g/m*).  We  found  the  highest  biomass  in  September 
at  every  island,  although  biomass  values  for  September  were  not  significantly 
different  from  those  for  July-August  at  Belle  Isle  and  Pt.  Hennepin.  Turbidity 
may  be  high  enough  in  the  Detroit  River  to  prevent  development  of  certain 
species  of  submersed  macrophytes  in  the  deeper  littoral  areas. 

This  was  the  first  study  of  the  juvenile  fish  community  in  the 
near-channel  areas  of  SCDRS.  Most  species  in  the  vicinity  of  these  island 
shoals  were  either  rare,  transient  species,  or  preferred  other  areas  of  the 
river.  It  is  also  possible  that  we  were  not  adequately  sampling  this 
community.  We  found  that  the  tendency  for  catches  of  fish  to  be  higher  in 
plant  beds  than  in  non-vegetated  areas,  may  be  species-specific,  and  depend  on 
location:  the  tendency  was  also  stronger  in  1983  than  1984,  and  was  correlated 
with  season.  Three  of  the  four  common  species  inhabiting  the  island  shoals 
were  more  abundant  in  vegetated  than  in  non-vegetated  areas. 

The  ice  jam  in  spring  1984  appeared  to  affect  at  least  two  of  the  three 
groups  studied.  Nine  of  the  24  most  abundant  taxa  of  macroinvertebrates 
declined  in  abundance  in  spring  1984,  but  only  in  the  St.  Clair  River.  Six  of 
these  taxa  had  recovered  in  fall  1934  to  levels  equalling  or  exceeding  those 


fn  fall  1983  and  the  densities  of  the  other  taxa  were  within  30X  of  those  In 
1983.  Areal  covered  by  submersed  macrophytes  was  somewhat  less  In  spring  In 
1984  than  In  X98S»  particularly  In  the  St.  Clair  River,  but  recovered  to  1983 
levels  by  fall  19M.  Plant  biomass  varied  between  years  and  locations,  and  no 
consistent  differences  could  be  attributed  to  the  Ice  jam.  Catches  of  fish 
were  lower  In  1984  than  in  1983,  but  differences  In  numbers  between  location 
and  month  were  Inconsistent.  Observed  differences  In  the  plant  coinnunity 
could  be  attributed  to  lower  temperatures,  and  1ce>scour  may  have  reduced  the 
density  of  several  taxa  of  macrozoobenthos. 

This  study  was  conducted  to  describe  the  distribution  and  abundance  of 
macrozoobenthos,  aquatic  macrophytes,  and  juvenile  fishes  In  SCDRS  In  1983-84. 
We  believe  that  we  have  addressed  this  objective  for  the  open  water  season  on 
SCDRS  within  the  constraints  Imposed  by  our  data  set,  and  that  our  study 
provides  a  baseline  data  set  that  can  be  used  to  evaluate  the  major  effects  of 
any  future  extension  of  the  navigation  season.  We  do  not  believe  that  the 
results  of  our  study  can  be  used  alone  to  answer  the  question  of  whether 
Increased  winter  vessel  traffic  will  have  a  measurable  effect  on  the  biota  of 
SCDRS.  Such  an  evaluation  would  require  minimally  the  development  of  one  or 
more  realistic  scenarios  in  which  the  potential  effects  of  vessel  passage  In 
the  extended  season  on  ice,  water,  and  sediment  movement  In  the  SCDRS  was 
adequately  characterized,  so  that  the  impact  of  these  physical  changes  on 
biota  could  be  examined  over  the  range  of  expected  conditions.  Although  some  • 
adverse  effects  may  have  been  associated  with  the  Ice  jam  in  April  1984,  we 
cannot  provide  evidence  to  show  that  the  ice  jam  was  caused  or  exacerbated  by 
navigation,  or  that  the  jam  simulated  conditions  that  might  result  from  vessel 
operation  in  January  or  February.  We  believe  that  an  evaluation  of  the 
potential  impacts  of  winter  navigation  on  SCDRS  would  be  facilitated  by  the 
development  of  an  energy  flow  model  plus  an  age-structured  fishery  model. 
Research  funded  by  the  U.S.  Anqy  Corps  of  Engineers  on  SCDRS  has  provided  a 
substantial  base  for  development  of  models  of  these  kinds.  Additional  data 
are  needed  on  phytoplankton,  periphyton,  zooplankton  standing  crop  and 
production,  and  terrestrial  inputs  to  complete  the  energy  budget.  This 
information  would  permit  quantification  of  the  simultaneous  effects  of  all 
components,  according  to  their  interrelationships  in  the  ecosystem,  and  avoid 
the  problem  associated  with  a  piecemeal  evaluation  of  the  individual 
components.  Such  models  would  be  useful  in  partitioning  impacts,  so  that 
rational  remedial  strategies  and  mitigation  could  be  attempted. 
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ENVIRONMENTAL  STUDIES  OF  MACROZOOBENTHOS,  AQUATIC  MACROPHYTES, 

AND  JUVENILE  FISHES  IN  THE  ST.  CLAIR-DETROIT  RIVER  SYSTEM,  1983-1984 

INTRODUCTION 

The  U.S.  Army  Corps  of  Engineers  (Corps)  is  considering  the  extension  of 
operation  of  the  Locks  at  Sault  Ste.  Marie,  Michigan,  from  8  January  +  1  week 
to  31  January  ±  2  weeks.  To  provide  information  needed  in  the  preparation  of 
a  Supplemental  Environmental  Impact  Statement  addressing  this  extension  in  the 
winter  operation  of  the  lock  facilities  at  Sault  Ste.  Marie,  Michigan,  and  the 
subsequent  increase  in  vessel  traffic  in  the  St.  Clair-Detroit  River  system 
(SCDRS),  the  Corps  funded  a  comprehensive  environmental  study  of  SCDRS  in 
1983-1985.  The  SCDRS  includes  the  St.  Clair  River,  Lake  St.  Clair,  and  the 
Detroit  River.  The  present  study  of  macrozoobenthos ,  aquatic  macrophytes,  and 
juvenile  fish  in  SCDRS  is  an  integral  part  of  that  comprehensive  study.  Other 
components  of  the  Corps-funded  research  on  this  system  include  those  undertaken 
by  the  U.S.  Army  Cold  Regions  Research  and  Engineering  Laboratory  on  sediments 
and  water  chemistry,  by  the  Michigan  Department  of  Natural  Resources  on  adult 
fish  populations  and  anglers'  catches,  and  by  the  U.S.  Fish  and  Wildlife 
Service  (Sandusky  Biological  Station)  on  fish  spawning  and  nursery  areas 
(Muth,  K.  M.  et  al.  1986). 

The  objectives  of  the  present  study  were  (1)  to  describe  the  present 
distribution  and  abundance  of  macrozoobenthos,  aquatic  macrophytes,  and 
juvenile  fish  within  SCDRS,  and  (2)  to  predict  the  potential  environmental 
impact  of  an  extended  navigation  season  on  these  organisms  in  SCDRS. 

Currently  (1986)  there  is  some  navigation  on  SCDRS  during  the  proposed 
extension  period.  This  is  the  contemporary  baseline  condition,  and  extension 
of  lock  operation  would  result  in  increased  vessel  traffic  in  the  system  over 
and  above  the  1986  situation.  Ice  cover  is  limited  or  lacking  in  both  St. 

Clair  and  Detroit  rivers  during  normal  winters,  but  usually  is  well  developed 
on  Lake  St.  Clair.  Potential  impacts  of  extended  lock  operation  would  typically 
be  evaluated  on  the  basis  of  anticipated  or  modeled  considerations  involving 
the  biology,  distribution  and  abundance  of  organisms  in  relation  to  ship 
movement  and  ice  breaking  during  winter  ice  conditions.  However,  an  extensive 
ice  jam  (described  later),  that  occurred  in  spring  1984  on  the  St.  Clair 
River,  provided  an  opportunity  to  evaluate  differences  in  abundance  and 
distribution  of  biota  that  might  be  attributable  to  relatively  large  between-year 
differences  in  ice  cover,  shipping  activities,  and  ice  scour. 

Concern  over  possible  adverse  impacts  of  winter  shipping  on  the  Great 
Lakes  has  provided  impetus  for  a  number  of  environmental  studies  on  connecting 
channels  over  the  past  several  years  (Gleason  et  al.  1979;  Hiltunen  1979, 

1980;  Jones  1982;  Liston  et  al.  1980,  1981;  and  Poe  et  al.  1980).  These 
studies  were  supplemented  by  pollution  related  studies  on  SCDRS  (USACE  1980; 
Harlow  1965;  Michigan  Water  Resources  Commission  1967;  Ontario  Ministry  of  the 
Environment  1979;  Texas  Instruments  1975;  and  Thornley  and  Hamdy  1984). 

Studies  on  fish  in  SCDRS  (Goodyear  et  al.  1982;  Hatcher  and  Nester  1983;  and 
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Poe  1983)  documented  the  distribution  of  Important  taxa  and  their  habitats. 

An  annotated  bibliography  of  macrozoobenthos  and  aquatic  macrophytes  in  SCDRS 
was  prepared  with  Corps  funding  (McCauley  1985).  Limno  Tech,  Inc.  (1985) 
developed  a  bibliography  and  summary  of  the  water  quality  problems  in  the 
system.  Thornley  and  Hamdy  (1984)  and  the  Ontario  Ministry  of  the  Environment 
(1979)  described  the  Impact  of  man's  discharge  of  contaminants,  particularly 
of  organics  and  heavy  metals,  on  the  biota  and  habitat.  Many  of  these  studies 
have  pointed  out  the  Importance  to  the  fishery  of  the  extensive,  submersed 
macrophyte  beds  and  their  stable,  macrozoobenthos-rich  substrates. 

One  of  the  major  environmental  concerns  associated  with  the  Impact  of 
winter  navigation  was  the  possibility  of  Increased  scouring  of  benthic  habitat 
by  flow  modifications  and  Ice,  and  the  displacement  downstream  of  plants, 
benthos,  and  substrate  (Poe  and  Edsall  1982).  In  the  present  study  we  focused 
on  upstream  areas  of  five  Islands  and  one  shoal  area  that  the  USACE  identified 
as  potentially  vulnerable  to  Impact  by  Ice  scour  during  an  extended  navigation 
season.  All  six  areas  were  extensively  covered  with  submersed  macrophytes. 
Aerial  photographs  and  plant  and  fish  samples  were  taken  from  spring  to  fall 
In  1983  and  1984  In  each  area.  The  benthos  samples  were  collected  along  the 
main  navigation  channel  throughout  the  SCDRS,  In  spring  and  fall  in  1983  and 
1984. 


Given  the  possible  Impact  of  Ice  scour  on  the  benthic  habitat  In  the  St. 
Clair  River  In  1984,  we  concentrated  on  statistically  analyzing  variation  in 
the  abundance  of  major  taxa  of  macrozoobenthos  between  years  and  between 
rivers.  In  relation  to  physical  variables  and  changes  In  fish  and  plant 
populations.  We  then  focused  our  attention  on  variation  In  community 
structure  of  macrozoobenthos,  plants,  and  fish  In  relation  to  the  effects  of 
the  ice  jam. 


DESCRIPTION  OF  THE  STUDY  AREA 

The  study  area  extended  from  Port  Huron  on  the  north  to  the  lower  end  of 
Grosse  He  on  the  south.  Including  the  St.  Clair  and  Detroit  rivers  (Fig.  1). 
The  surface  bedrock  geology  in  the  study  area  dates  back  to  the  Devonian 
period.  Is  of  marine  origin,  and  consists  mainly  of  shales  in  the  St.  Clair 
River  and  Lake  St.  Clair,  and  dolomites  in  the  Detroit  River.  Glaciation  has 
modified  the  topography  by  scouring  and  filling.  The  SCDRS  lies  In  a  morainal 
trough  and  Is  characterized  by  sediments  consisting  of  glacial  till  and  lake 
and  stream  deposits.  The  rivers  are  Incised  Into  a  bed  of  glacial,  lake- 
deposited  clays  with  thicknesses  of  80-200  ft  (24-61  m)  In  the  St.  Clair  River 
(Cole  1903)  and  20-140  ft  (6-43  m)  In  the  Detroit  River  (Mozola  1969). 

The  SCDRS  which  Is  89  ml  (143.2  km)  long,  and  drops  8  ft  (2.4  m)  between 
Lake  Huron  and  Lake  Erie,  can  be  divided  Into  five  major  segments:  the  upper 
St.  Clair  River,  the  lower  St.  Clair  River,  Lake  St.  Clair,  and  the  upper  and 
lower  segments  of  the  Detroit  River  (Fig.  1).  Most  of  the  following 
hydrographic  Information  on  the  system  comes  from  Derecki  (1984  a,  b,  c).  The 
upper  St.  Clair  River  Is  27.9  ml  (45  km)  long  and  receives  water  from  Lake 
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Figure  1.  The  St.  Clair-Oetroit  River  System 
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Huron  and  three  major  tributaries  (the  Black*  Pine,  and  Belle  rivers).  The 
lower  St.  Clair  River,  begins  at  the  branching  of  the  north  and  south  channels 
near  Algonac,  Michigan,  is  11.2  mi  (18  km)  long  and  divides  to  form  a  large 
delta  area  consisting  of  three  main  channels  (north,  middle,  and  south)  and  a 
number  of  secondary  channels  that  empty  into  Lake  St.  Clair. 

Width  of  the  St.  Clair  River  ranges  from  820  to  3,940  ft  (250-1200  m) 
and  averages  2,625  ft  (800  m)  in  the  upper  section.  The  widths  of  the  three 
main  channels  in  the  delta  area  range  from  700  to  3,000  ft  (214-915  m). 

Mid-channel  depths  are  27  to  70  ft  (8.2  -  21.5  m);  a  minimum  statutory  depth 
of  27  ft  is  maintained  by  dredging.  Littoral  depths  are  typically  6-13  ft 
(1. 8-4.0  m).  Mean  annual  discharge  rate  of  the  St.  Clair  River  into  Lake  St. 

Clair  was  214,000  ft^/s  (6,060  mVs)  in  1983  and  209,000  ftVs  (5,920  mVs)  in 
1984.  These  flows  are  about  17%  higher  than  the  historical  average  discharge 
of  180,000  ft^/s  (5,100  m^/s).  Velocities  in  the  St.  Clair  approach  6  ft/s 
(1.8  m/s)  in  the  navigational  channel  and  range  from  0.3  to  2.8  ft/s  (0.09-0.86  m/s) 
near  the  channel.  Total  flushing  time  from  Lake  Huron  to  Lake  St.  Clair  is 
normally  about  21  hours;  about  one-third  of  this  time  is  required  to  flush  the 
delta  area.  Stag  and  Fawn  Islands,  8.7  mi  (14  km)  and  21.7  mi  (35  km) 
respectively,  downstream  from  Lake  Huron,  are  the  only  islands  in  the  upper 
section  of  the  St.  Clair  River.  The  delta  area  includes  Russell,  Harsens, 

Dickinson,  and  Seaway  islands. 

Lake  St.  Clair  has  a  surface  area  of  about  430  mi*  (1,114  km*),  a  mean 
depth  of  11  ft  (3.4  m),  and  a  maximum  natural  depth  of  21  ft  (6.4  m).  A 
navigation  channel  18  mi  (29  km)  long,  which  has  a  statutory  depth  of  27  ft 
(8.2  m)  bisects  the  lake  from  the  mouth  of  the  South  Channel  of  the  St.  Clair 
River  to  the  head  of  the  Detroit  River.  These  data  are  based  on  a  Great  Lakes 
low  water  datum  of  573.3  ft  (174.7  m)  above  mean  sea  level;  in  1983-1984  the 
water  levels  were  3.25  ft  (1.0  m)  above  this  low-water  datum.  Major 
tributaries  are  the  Clinton  River  on  the  United  States  side  and  the  Sydenham, 

Thames,  Belle,  and  Ruscom  rivers  on  the  Canadian  side.  Flushing  time  of  the 
lake  is  5  -  7  days. 

The  upper  Detroit  River,  which  is  13  mi  (21  km)  long,  receives  water  from 
Lake  St.  Clair.  The  lower  Detroit  River,  which  is  18.9  mi  (30.5  km)  long, 
begins  at  the  head  of  Fighting  Island,  where  the  river  separates  into  three 
channels  (Trenton,  Livingstone,  and  Amherstburg),  Major  tributaries  are  the 
Rouge  and  the  Ecorse  rivers,  both  on  the  U.  S.  side.  Width  of  the  river 
ranges  from  1,970  to  8,450  ft  (600  -  2,600  m)  in  the  upper  section,  and  from 
4,920  to  10,400  ft  (1,500  -  3,000  m)  in  the  lower  section.  Mid-channel  depths 
are  20  -  49  ft  (6.2  -  15.1  m)  and  littoral  depths  are  7-20  ft  (2. 2-6. 2  m). 

Mean  annual  discharge  rate  of  the  Detroit  River  into  Lake  Erie  was  217,000 
ftVs  (6,140  mVs)  in  1983  and  215,000  ftVs  (6,090  m*/s)  in  1984.  These 
flows  are  about  17%  higher  than  the  historical  average  discharge  of  185,000 
ft*/s  (5,200  m*/s).  Average  flow  velocities  were  2-6  ft/s  (0.6  -  1.8  m/s) 
in  the  mid-channel  region  and  0.1  -  1.9  ft/s  (0.03-0.58  m/s)  in  the  nearshore 
and  near  channel  areas.  Total  flushing  time  from  Lake  St.  Clair  to  Lake  Erie 
is  about  19  hours  in  the  main  channel.  The  upper  river  has  two  large  islands. 
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Peach  Island  and  Belle  Isle,  and  the  lower  river  has  Fighting  Island,  Grosse 
He,  Bois  Blanc,  and  several  small  islands. 

The  climate  in  the  study  area  is  semi-maritime  due  to  its  proximity  to 
lakes  Huron  and  Erie.  The  mean  annual  surface  air  temperature  is  9  -  10“C 
(48-50“F);  however,  intense  cells  of  cold  arctic  air  can  lower  temperatures  as 
much  as  ZS^C  (81“F)  over  a  24-hour  period.  Air  temperatures  from  December  to 
March  averaged  4.6®C  lower  in  1983-1984  than  in  1982-1983,  Air  temperatures 
were  1.0“C  higher  in  April-June  and  1.7®C  lower  in  July-September  in  1984  than 
in  1983  (Fig.  2). 

High  winds  and  storms  are  common  and  significantly  affect  the  thermal 
budgets  of  Lake  Huron  and  SCDRS.  Prevailing  winds  are  from  the  west.  High 
winds  generate  seiches  and  surges  that  strongly  affect  the  lower  Detroit 
River,  causing  water  levels  to  rise  or  fall  2-3  ft.  Wind  speed  and  direction 
also  sometimes  affect  ice  buildup  and  cause  ice  Jams  in  the  St.  Clair  River. 
Typically  the  river  remains  clear  of  ice  and  only  a  narrow  band  of  shore  ice 
forms  along  the  banks,  except  in  the  delta  area.  However,  ice  may  enter  the 
St.  Clair  River  from  Lake  Huron  under  the  influence  of  northerly  winds.  The 
current  carries  this  ice  downstream  until  it  meets  resistance  from  solid  ice 
cover  in  the  delta  or  in  Lake  St.  Clair.  When  large  amounts  of  ice  enter  the 
system,  the  ice  accumulation  may  extend  upstream  from  Lake  St.  Clair  nearly  to 
Port  Huron  (Fig.  1).  During  most  of  the  winter  a  large  natural  ice  arch  forms 
at  the  outlet  of  Lake  Huron  and  prevents  ice  from  entering  the  river.  This 
condition  usually  lasts  through  the  winter,  but  strong  southerly  winds, 
particularly  in  March  and  April,  may  disrupt  the  ice  arch  and  push  the  ice 
field  away  from  the  river  mouth.  If  the  ice  arch  does  not  re-form,  a  north 
wind  can  then  push  the  ice  field  back  into  the  river  in  large  quantities,  as 
it  did  in  1901  (Cole  1903),  1920,  1942,  and  1984  (USACE  1984). 

In  1984  the  ice  jam  in  the  St.  Clair  River  lasted  from  April  5  to  April 
30  (USACE  1984).  On  April  1  no  ice  existed  in  the  St.  Clair  River,  but  a 
large  pack  of  ice  covered  the  southern  portion  of  Lake  Huron.  On  April  5  a 
large  amount  of  ice  was  reported  floating  downstream  in  the  vicinity  of  Marine 
City.  By  April  7  pack  ice  extended  from  Marysville  to  the  mouth  of  the  St. 
Clair  River.  The  large  ice  pack  in  Lake  Huron  and  persistent  winds  from  the 
north  in  April  choked  the  St.  Clair  River  with  ice  until  April  30.  Ice  as 
thick  as  8  ft  was  reported.  Water  temperature  during  April  in  the  St.  Clair 
River  was  about  S^F  lower  than  normal  and  a  reduction  in  flow  of  almost  95,000 
ft^/s  (2690  mVs)  resulted  in  a  2-ft  drop  in  the  Lake  St.  Clair  water  level 
for  about  3  days.  During  April  at  least  140  vessels  were  led  through  the  St. 
Clair  River  by  four  Coast  Guard  ice  breakers.  Movement  through  the  river  at 
this  time  was  slow  and  difficult,  and  several  vessels  ran  aground. 

The  upper  Detroit  River  normally  does  not  freeze  over,  except  in  the 
broad,  shallow  area  between  Belle  Isle  and  the  United  States  mainland.  Minor 
ice  Jams  occur  when  large  quantities  of  floe  ice  from  Lake  St.  Clair  encounter 
the  narrow  channel  and  shallow  ice-covered  areas  in  the  lower  river,  which 
block  downstream  passage  of  the  floe  ice.  Easterly  winds  can  also  cause 
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Mean  monthly  air  temperatures  In  1983  and 
1984  at  Windsor,  Ontario,  airport. 
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jams  by  moving  Lake  Erie  ice  into  the  lower  river.  Ice  cover  develops  in  the 
lower  river  in  the  broad,  shallow  expanses  adjacent  to  the  many  islands; 
however,  the  main  navigation  channels  are  generally  open.  Occasionally  the 
river  fills  completely  with  ice,  when  there  is  heavy  ice  movement  from  Lake 
St.  Clair  and  the  river  mouth  is  blocked  by  ice  from  Lake  Erie  (Derecki  1984  c). 

Concentrations  of  toxic  materials  in  sediments  are  elevated  in  several 
areas  within  SCDRS.  Although  we  collected  no  data  on  contaminants,  past  work 
has  demonstrated  that  contaminants  adversely  effect  the  health  and  abundance 
of  fish,  macrophytes,  and  particularly  macrozoobenthos  (Limno-Tech,  Inc. 

1985).  Concentrations  of  pollutants  in  the  sediments  of  SCDRS  are  relatively 
high  and  some  exceed  EPA  criteria;  potential  contaminants  treated  by  Ontario's 
Guidelines  and  IJC  objectives  are  polychlorinated  biphenyls  (PCB),  hexachlorobenzene 
(HCB),  octachlorostyrene  (OCS),  phenol,  polyaromatic  hydrocarbons  (PAH), 
cyanide,  oil  and  grease,  cadmium,  chromium,  and  mercury.  The  contaminated 
areas  tend  to  be  near  shore,  and  near  point  sources,  but  also  include 
depositional  zones  far  removed  from  known  point  sources.  The  distribution  of 
contaminants  in  sediments  is  difficult  to  assess--as  it  is  in  most  riverine 
environments.  The  major  point  source  in  the  St.  Clair  River  is  the  Sarnia 
industrial  complex.  The  reported  ranges  of  concentrations  of  contaminants  in 
the  upper  St.  Clair  River  follow:  PCBs,  0-10,000  ppb;  OCS,  0-193  ppb;  oil  and 
grease,  250-600  ppm;  and  mercury,  0.1-58  ppm.  PCB  levels  exceed  the  Ontario 

?uidelines  (50  ppb)  and  IJC  objectives  (100  ppb),  and  mercury  in  certain  areas 
>1  ppm)  exceeds  the  EPA  guidline  (no  standards  exist  for  OCS  in  sediments). 

Oil  and  grease  levels  are  acceptable  in  most  areas.  Concentrations  of 
contaminants  are  lower  in  the  St.  Clair  delta,  but  sampling  there  has  been 
limited.  Deposition  of  sediments  in  Lake  St.  Clair  in  the  mid-lake  area  near 
the  navigational  channel  has  resulted  in  the  following  ranges  of 
concentrations:  PCB  0-50  ppb,  HCB  36-99  ppb,  OCS  0-30  ppb,  cadmium  1-2  ppm, 
and  mercury  1-3  ppm.  Cadmium  concentrations  (>1  ppm)  exceed  Ontario's 
guidelines  and  mercury  levels  indicate  heavy  pollution;  no  guidelines  exist 
for  HCB  in  sediments.  The  entire  Detroit  River— particularly  the  lower 
section  associated  with  the  industrial  complex  on  the  U.S.  shore— is  the  most 
severely  polluted  area  in  SCDRS.  Pollutants  include  PCB  0-3800  ppb,  HCB  0-36 
ppb,  OCS  0-10  ppb,  oil  and  grease  100-29,000  ppm,  cyanide  0.25-2.94  ppm, 
phenols  0-1  ppm,  chromium  4-330  ppm,  mercury  0-8  ppm,  and  cadmium  0-17  ppm. 

PCB,  oil  and  grease,  cyanide,  chromium,  cadmium,  and  mercury  levels  exceed 
EPA's  guidelines  for  heavily  polluted  sediments.  No  standards  exist  for 
phenol  or  PAH.  A  total  of  15  PAH  compounds  have  been  found  at  detectable 
levels,  and  mean  concentrations  of  individual  compounds  measured  have  been  as 
high  as  39  ppm.  Some  of  these  data  were  collected  in  the  1970's,  and  some 
pollutants  have  declined  since  then.  Hamdy  and  Post  (1985)  concluded  that 
mercury  in  superficial  sediments  of  the  Detroit  River  declined  substantially 
between  1970  and  1980.  Pugsley  et  al.  (1985)  could  not  determine  whether  PCB 
levels  in  sediments  had  decreased  or  remained  reasonably  static  in  SCDRS  over 
the  last  10  years,  and  Mudroch  (1985)  found  metal  concentrations  in  the 
Detroit  River  to  be  significantly  higher  in  1983  than  in  1969-73.  More  data 
are  needed  to  provide  a  comprehensive  and  current  assessment  of  contaminants 
in  sediments,  and  to  establish  standards. 
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MATERIALS  AND  METHODS 


MACROZOOBENTHOS 

A  total  of  756  macrozoobenthos  samples  were  collected  with  a  standard 
Ponar  grab  (484  cm*)  along  21  transects  In  the  St.  Clair  River,  Lake  St. 

Clair,  and  the  Detroit  River  (Fig.  3;  Appendix  A).  The  sampling  locations 
were  considered  to  be  areas  most  likely  to  be  affected  by  Ice  scour  or  vessel 
passage  during  winter  navigation.  Triplicate  samples  were  taken  at  each  of 
three  stations  on  each  transect  In  May  and  October  In  1983  and  1984.  Stations 
were  located  on  the  sloping  side  of  the  shipping  channel  (channel  stations). 
Immediately  adjacent  to  the  channel  on  the  crest  of  the  channel  slope 
(near-channel  stations),  and  between  the  crest  of  the  channel  slope  and  the 
adjacent  shoreline  (off -channel  stations).  Sampling  was  most  difficult  on  the 
channel  slope  because  the  hard,  current-swept  bottom  could  not  be  sampled 
effectively  with  a  Ponar  grab;  It  was  particularly  difficult  In  the  lower 
Detroit  River,  where  the  bottom  type  Is  mainly  bedrock  and  boulders.  Samples 
were  concentrated  In  the  field  by  washing  them  In  a  standard  U.S.  No.  30  sieve 
(0.65  mm  mesh),  preserved  In  a  10%  formal In-phloxine  B  mixture,  and  taken  to 
the  laboratory  for  processing. 

In  the  laboratory,  each  sample  was  divided  Into  aliquots  of  a  size 
convenient  for  processing  and  the  organisms  were  then  extracted  manually  from 
each.  The  residue  from  the  aliquots  collectively  composing  a  sample  was  then 
pooled  and  mixed  with  a  sugar  solution  to  float  any  remaining  organisms,  which 
were  then  extracted  manually  from  the  sugar  solution  and  added  to  those 
previously  removed  from  the  sample.  Samples  that  required  more  than  20 
man-hours  to  process  (i.e.,  samples  containing  large  numbers  of  Hydra  and 
small  ollgochaetes)  were  reduced  as  follows.  All  organisms  except  Hydra  and 
small  ollgochaetes  were  removed  from  the  sample  and  the  rest  of  the  sample  was 
then  subdivided  with  a  Folsom  Splitter  until  a  1/8  aliquot  was  obtained.  In 
this  aliquot,  the  total  numbers  of  Hydra  and  ollgochaetes  were  counted  and 
these  counts  were  then  used  to  estimate  the  total  number  of  organism  of  each 
taxon  that  was  present  In  the  whole  sample.  Macrozoobenthos  density  data 
(No./m*)  at  each  station  Is  shown  In  Appendix  B  and  sunmarlzed  In  Appendices  C 
and  D. 

Macrozoobenthic  organisms  were  placed  on  a  glass  fiber  filter,  dried  In 
an  oven  at  60*C  for  24  hours,  and  weighed  to  the  nearest  0.1  mg  for  biomass 
determinations.  Ash-free  dry  weight  was  obtained  by  reheating  the  dried 
samples  In  a  muffle  furnace  at  525*C  for  1  hour.  The  biomass  data  are  given 
In  Appendix  E. 

Organisms  picked  from  the  samples  were  Identified  to  the  lowest  feasible 
taxon  before  they  were  dried.  Most  were  Identified  to  genus;  when  mature 
specimens  were  available  (e.g.  clams,  leeches,  copepbds  and  cladocerans) , 
Identification  was  to  species;  and  other  forms  such  as  nematodes,  turbellarlans, 
ollgochaetes,  and  mites  were  Identified  only  to  family  level  or  a  higher 
taxon.  Specimens  of  leeches  were  sent  to  Don  Klemn  (U.S.  Environmental 


Figure  3.  Macrozoobenthos  sampling  locations 
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Protection  Agency),  and  freshwater  mussels  to  Tom  Freitag  (Corps,  Detroit 
District),  for  identification  and  verification.  To  complement  the  collection 
of  immature  insects  and  to  develop  a  species  composition  list  of  aquatic 
insects  living  in  SCORS,  adult  Insects  were  collected  periodically  with 
sweepnets  and  light-traps  from  May  to  October  during  both  years.  Adults  of 
major  taxa  were  sent  to  the  following  specialists  for  identification  and 
verification:  Brian  Armitage,  Athens  University,  Athens,  AL  (Trichoptera) ; 

Ken  Tennessen,  Tennessee  Valley  Authority,  Decatur,  AL  (Odonata);  Manny 
Pescador,  Florida  Agricultural  and  Mechanical  University,  Tallahassee,  FL 
(Ephemeroptera);  and  Ole  Saether,  University  of  Bergen,  Bergen,  Norway 
(Chironomidae). 

At  each  macrozoobenthos  station  we  recorded  Loran  coordinates  (TI  9900 
Loran  C  Navigator;  accuracy  given  in  manual  as  ±300  ft),  water  depth  (sounding 
line  or  Ray  Jefferson  Model  202,  depth  computer),  surface  and  bottom 
measurements  of  current  velocities  (Marsh  McBirney  Model  201  Portable  Water 
Current  Meter),  bottom  type  (e.g.  silt,  sand)  as  estimated  by  visual  and 
textural  means,  and  water  temperature  (Yellow  Springs  Instruments  Model  54 
Oxygen  Meterl.  The  physical  data  set  is  given  in  Appendix  F  and  summarized  in 
Appendix  G.^' 

The  macrozoobenthos  data  were  subjected  to  analysis  of  variance  (ANOVA) 
to  test  for  significant  (P  <  0.05)  differences  in  abundance  between  stations, 
transects,  months,  and  years  (Appendix  H).  tfe  transformed  density  estimates 
using  square  root  transformations  (No./m*  +  0.5)*,  so  that  ANOVA  assumptions 
of  normality  and  homogeneity  of  variance  were  better  met.  We  used  Tukeys 
Studentized  Range  Test  to  distinguish  among  levels  of  abundance  at  each 
station,  transect,  month,  and  year.  To  assess  the  relationship  between 
macrozoobenthos  density  and  environmental  variables  (depth,  water  velocity, 
bottom  type,  and  temperature),  we  used  the  Pearson  Product-Moment  Correlation 
procedure.  We  performed  all  statistical  analyses  with  SAS  (SAS  Institute  Inc. 
1982). 

AQUATIC  MACROPHYTES 

Aquatic  macrophytes  were  collected  during  late  June,  late  July-early 
August,  and  early  September  at  Stag,  Fawn,  and  Russell  islands  in  the  St. 

Clair  River,  and  at  Belle  Isle,  Point  Hennepin,  and  Stony  Island  in  the 
Detroit  River.  Plants  were  sampled  at  the  upstream  end  of  each  island  and  on 
the  side  of  the  island  adjacent  to  the  navigation  channel  (Fig.  4).  A 
sampling  grid  with  500-ft-square  blocks  was  used  to  distribute  sampling  effort 
at  each  site  (Appendix  I).  The  grid  was  set  by  using  a  100-ft  tape,  staff 
buoys,  and  line-of-sight  compass  readings  on  shore  structures.  After  the  grid 
buoys  were  in  place,  we  made  grapnel  hauls  at  the  grid  intersections  and 
collected  Ponar  or  hand-harvested  samples  within  individual  blocks. 


1/ 
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Figure  4.  Sampling  locations  for  aquatic  macrophytes  and  juvenile  fish 
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The  grapnel  was  lined  with  1-cm-square  mesh  hardware  cloth  and  was  dragged 
along  the  bottom  for  a  distance  of  30  ft  at  each  grid  intersection.  Submersed 
macrophytes  collectad  with  the  grapnel  were  sorted  to  species,  the  percent 
abundance  of  each  taxon  collected  was  estimated,  the  total  weight  of  the 
sample  was  taken,  and  the  sample  was  discarded  in  the  field.  Water  depth  at 
grapnel  stations  was  2-35  ft.  The  data  set  is  in  Appendix  J  and  is  summarized 
in  Appendix  K. 


Once  the  grapnel  collections  were  completed,  the  dominant  stand  of 
submersed  or  emergent  vegetation  in  each  block  was  selected  on  the  basis  of 
the  grapnel  collections  and  visual  observation.  Each  block  was  then  sampled 
in  triplicate,  either  with  a  standard  Ponar  dredge  (for  submersed  plants),  or 
by  hand  with  a  O.S-m^  steel  hoop  (for  emergent  plants).  Sampling  depths  were 
2  to  13  ft.  At  several  locations,  some  blocks  contained  no  vegetation  and 
others  contained  several  stands  that  were  considered  to.be  dominant.  Blocks 
that  had  several  dominant  or  subdominant  stands  were  revisited  and  were 
sampled  in  triplicate  until  the  following  minimum  number  of  samples  had  been 
obtained  during  each  sampling  period  at  each  location; 

St.  Clair  River  Detroit  River 


Stag  Island  60 
Fawn  Island  44 
Russell  Island  36 


Belle  Isle  40 
Point  Hennepin  56 
Stony  Island  44 


Samples  of  vegetation  from  each  Ponar  grab  or  steel  hoop  collection  were 
placed  in  plastic  bags,  stored  in  a  portable  cooler,  and  transported  to  the 
laboratory.  In  the  laboratory,  macrophytes  were  sorted  and  identified  by 
consulting  taxonomic  keys  (Hotchkiss  1967,  1970;  and  Voss  1972).  Dry  weight 
(105®C  for  24  hours)  and  ash-free  dry  weight  (525®C  for  24  hours)  of  each 
taxon  in  each  sample  was  determined  to  the  nearest  0.1  mg  and  reported  as 
grams  of  plant  matter  per  square  meter  of  substrate  sampled.  Data  for 
submergent  macrophytes  are  in  Appendix  L  and  those  for  emergent  macrophytes 
are  in  Appendix  M.  The  analysis  was  done  on  dry  weight  biomass,  but  results 
can  be  converted  to  ash-free  dry  weight  (AFDW)  by  using  the  following 
equation:  log  AFDW  (g)  =  -0.5436  +  0.9984  log  dry  weight  (g),  where  n  = 
4100  and  R*  =®  96*.  ® 


We  encountered  taxonomic  difficulties  with  the  narrow-leaf  pondweeds  and 
the  Potamogeton  gramineus-praelongus-illinoensis  group.  There  were  at  least 
two  narrow- leaf  pondweeds  in  SCDRS  (P.  pectinatus  and  P.  f i 1 i f ormi s ) .  that 
were  difficult  to  identify  to  species  wnen  they  were  without  flowers  or  seeds. 
Consequently  we  routinely  identified  them  as  narrow-leaf  forms  of  Potamogeton 
and  in  the  text  refer  to  them  as  Potamogeton  spp.  Potamogeton  natans,  a 
broad-leaf  form  in  its  early  stages  of  aevelopment,  is  superficially  characterized 
by  narrow  leaves.  Early  in  the  season  we  identified  it  only  as  Potamogeton 
spp.  Identification  of  P.  gramineus,  P.  praelongus,.  P.  illinoensis,  and  ^e 
occasional  hybrid  was  dilficult  without  seed  structures,  due  to  variations  in 
leaf  form  (which  depend  on  temporal  and  spatial  growing  conditions).  Schloesser 
and  Manny  (1982),  in  an  extensive  survey  of  SCDRS  in  fall  1978,  did  not  collect  P. 
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praelonqus.  but  recorded  P.  illinoensis  at  about  1%  of  the  stations  and 
gram1neus~at  6-15%.  ProbiEly  P.  “P  particular 

group  of  broad-leaf  pondweeds  Tn  the  SCDRS. 

The  distribution  of  aquatic  macrophytes  in  the  500-ft  square  sampling 
blocks  was  mapped  to  scale  by  using  9-  x  9-in.,  color,  aerial  photographs 
taken  at  each  location  during  or  immediately  after  each  sampling  period. 

The  photographs  were  taken  during  mornings  or  afternoons  when  there  was  little 
cloud  cover  or  wind,  with  a  Wild  Heerbrugg  RC-8  camera  (15.24-cm  focal  length, 

F  5.6  at  1/300  second)  and  Aerochrome  MS  aerographic  (transparency)  film  (type 
2448).  The  transparencies  had  a  nominal  scale  of  about  1:5000  and  a  minimum 
resolution  of  1.5  m.  Photograph  coverage  at  each  location  was  indexed  on 
1:15,000  scale  NOAA  charts  by  reference  to  landmarks  visible  on  both  the 
transparencies  and  the  charts  (Appendix  N).  Transparencies  were  examined  with 
the  aid  of  a  translucent  light  table.  The  photointerpreter  prepared  a 
macrophyte  map  for  each  location  and  sampling  period  maps  based  on  color, 
texture,  and  relative  density  of  the  submersed  and  emergent  beds.  Collateral 
ground  truth  information  was  also  used  in  interpretation  and  preparation  of 
the  maps.  One  9-  x  9-in.  color  print  (one-color  balancing,  no  enhancement) 
was  produced  from  each  transparency  (Appendix  N)  and  used  to  construct  the 
macrophyte  maps  shown  in  Appendix  0. 

At  each  macrophyte  station  we  recorded  Loran  coordinates,  water  depth, 
surface  and  bottom  measurements  of  water  velocities,  and  incident  light 
(Protomatic  Incident  Light  Meter,  foot  candles).  The  physical  data  set  for 
the  grapnel  collections  is  in  Appendix  J  and  is  summarized  in  Appendix  K.  The 
physical  data  set  for  the  Ponar  grab  collections  is  in  Appendix  L. 

An  ANOVA  procedure  was  used  to  determine  if  the  biomass  of  aquatic  plants 
varied  significantly  (P  <  0.05)  among  blocks,  or  sampling  dates  at  each  of  the 
six  islands  (Appendix  P).  We  used  square  root  transformations  to  normalize 
the  biomass  estimates  and  Tukey's  Studentized  Range  Test  to  distinguish  between 
levels  of  abundance  at  each  block,  month,  and  year.  Because  replication 
within  blocks  was  unequal,  we  used  only  the  first  three  replicates  (dominant 
stand)  for  analysis.  This  procedure  resulted  in  a  balanced  design  that  is 
more  accurate  and  computationally  efficient  than  an  unbalanced  design.  The 
Wilcoxon  Signed  Rank  Test  was  used  to  test  absolute  differences  between  paired 
yearly  biomass  estimates  of  different  taxa  at  each  location  and  month.  The 
Pearson  Product-Moment  Correlation  procedure  was  used  to  assess  the  relation 
between  taxa  and  environmental  variables  (depth,  water  velocity,  and  incident 
light). 

JUVENILE  FISH 

Fish  were  sampled  with  hoop  nets  in  the  St.  Clair  River  at  Stag,  Fawn, 
and  Russell  islands,  and  in  the  Detroit  River  at  Belle  Isle,  Point  Hennepin, 
and  Stony  Island  (Fig.  4)  during  late  May,  late  June,  late  July-early  August, 
early  September,  and  early  October  tn  1983  and  1984.  The  nets  were  2.5  feet 
in  diameter  and  10  feet  long,  and  constructed  of  1-inch  (stretched  measure) 
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nylon  mesh.  Each  net  was  fitted  with  wings  about  6  feet  long  and  3  feet  high, 
constructed  of  2-inch  mesh  nylon.  Nets  were  set  in  the  gridded  area  used  for 
macrophyte  sampling,  in  water  3-6  ft  deep,  for  24  hours;  the  net  mouth  faced 
downstream.  At  each  location,  two  nets  were  set  in  submersed  aquatic 
vegetation  and  two  others  in  nearby  non-vegetated  areas.  A  total  of  240  net 
sets  were  made.  Fish  caught  in  each  set  were  sorted  to  species,  weighed  to 
the  nearest  gram,  measured  (total  length  to  the  nearest  millimeter),  and 
released.  Age  was  determined  by  consulting  age-at-length  records  for  fishes 
of  Ohio,  including  western  Lake  Erie  (Trautman  1981).  The  fish  data  set  is  in 
Appendix  Q. 

We  used  ANOVA  techniques  based  on  a  factorial  model  for  comparing 
catches.  Because  the  lack  of  vegetation  in  spring  1984  unbalanced  the  study 
design  for  that  year,  we  computed  by  regression  with  dummy  variables.  The 
factorial  model  included  the  effects  of  location  (river);  month  and  year, 
which  were  fixed;  and  the  effect  of  plant  density,  which  was  considered 
random.  Because  of  the  relatively  large  number  and  levels  of  effects,  we  made 
the  analysis  by  location  (Appendix  R).  Catch  data  were  normalized  by  using  a 
square  root  transformation.  The  analysis  was  done  on  total  catch,  total 
number  of  species,  and  the  catch  of  the  two  most  common  species— yellow  perch 
and  rock  bass.  We  used  Tukey's  Studentized  Range  Test  to  distinguish  among 
the  levels  of  catch  for  each  main  effect.  To  assess  the  relation  between 
catch  and  environmental  variables  (depth,  current  velocity,  incident  light, 
temperature,  bottom  type),  we  used  the  Pearson  Product-Moment  Correlation 
procedure. 

At  each  station  we  recorded  Loran  coordinates,  water  depth,  surface  and 
bottom  measurements  of  current  velocities,  incident  light,  bottom  type,  and 
water  temperature.  The  physical  data  set  for  the  fish  collections  is  in 
Appendix  S. 


RESULTS 


MACROZOOBENTHOS 
Taxonomic  Composition 

The  diversity  of  macrozoobenthos  in  SCDRS  was  highest  in  the  upper 
Detroit  River,  where  we  identified  101  distinct  taxa,  and  lowest  in  Lake  St. 

Clair,  where  we  recorded  65.  We  counted  98  taxa  in  the  upper  St.  Clair,  95  in 
the  lower  St.  Clair,  and  80  in  the  lower  Detroit  River.  The  taxonomic  composition 
and  abundance  of  macrozoobenthos,  by  location  and  year,  are  summarized  in 
Appendix  C  where  the  21  transects  are  grouped  into  five  geographic  regions 
(transect  numbers  in  parentheses):  upper  St.  Clair  River  (I-V),  lower  St. 

Clair  River  (VI-X),  Lake  St.  Clair  (XI-XIII),  upper  Detroit  River  (XIV-XVII) 
and  lower  Detroit  River  (XVIII-XXI).  Many  of  the  162  taxa  listed  in  Appendix 
C  are  higher  level  designations  that  include  unidentifiable,  immature,  or 
damaged  specimens;  these  taxa  may  include  genera  or  species  already  listed. 
However,  when  counting  taxa  by  location  or  year,  we  excluded  those  for  which 


lower  order  taxa  belonging  to  the  same  group  were  already  listed.  The  list 
assuredly  underestimates  the  diversity  of  this  system  because  lack  of  suitable 
keys  restricted  most  of  the  Identifications  to  genus,  family,  or  a  higher 
level.  For  example,  the  midges  are  listed  only  to  family  (Chlronomidae) , 
although  the  qualitative  work  we  performed  on  both  larvae  and  adults  of  this 
family  Indicated  that  the  group  Included  at  least  58  genera  and  127  species. 
However,  comparisons  can  be  made  of  relative  diversity  between  areas  and  years 
In  Appendix  C  because  taxonomic  effort  was  uniform  throughout  the  study. 

A  few  sponges  were  collected  everywhere  except  In  the  lower  Detroit 
River,  where  none  were  seen  (Appendix  C).  Bryozoa  were  lacking  In  Lake  St. 

Clair  and  were  scarce  at  other  locations.  Two  genera  of  coelenterates  were 
represented  In  the  samples  by  Cordylophora  lacustrls  (a  single  specimen  from 
the  upper  Detroit  River),  and  Hydra  (present  throughout  the  system  and  one  of 
the  most  comnon  benthic  taxa  collected). 

The  flatworm  taxa  Rhabdocoela  and  Tricladida  were  common  at  all  locations 
and  In  both  years  In  SCDRS.  Rhabdocoela  were  more  common  than  Tricladida, 
particularly  In  Lake  St.  Clair.  Tricladida  occurred  most  frequently  In  the 
Detroit  River.  The  two  taxa  were  combined  (as  Turbellarla)  and  analyzed 
statistically  in  the  next  section.  A  single  specimen  of  a  third  flatworm 
taxon,  Trematoda,  was  collected  In  the  Detroit  River. 

Nemertinea  and  Nematoda  were  collected  at  all  locations  In  both  years. 
Nemertinea  usually  occurred  In  over  50*  of  the  samples  In  both  rivers,  but  In 
only  1>2*  of  the  samples  taken  from  Lake  St.  Clair.  Nematodes  were 
ubiquitous,  occurring  In  over  95*  of  the  756  samples  collected. 

The  annelids  Ollgochaeta  and  Polychaeta  were  two  of  the  most  abundant 
taxa  In  the  system.  Ollgochaetes  were  partly  divided  Into  smaller  taxa. 
Including  Nals,  Stylarla,  Branchlura,  and  Spirosperma,  because  they  could  be 
easily  Identified.  All  remaining  taxa  were  combi ned as  Ollgochaeta  and 
occurred  In  every  sample  from  the  lower  St.  Clair  River  downstream.  Nais  was 
common  In  both  rivers,  but  not  In  Lake  St.  Clair.  Branchlura  sowerbyl  was 
collected  only  In  the  upper  Detroit  River.  Spirosperma  occurred  In  at  least 
50*  or  more  of  all  samples  at  all  locations,  and  In  over  90*  of  the  samples 
from  the  Detroit  River.  The  only  polychaete  found,  Manayunkla  specicsa,  was 
uncommon  In  the  upper  St.  Clair  River,  but  occurred  In  all  of  the  samples  from 
Lake  St.  Clair. 

The  other  annelids  In  the  system,  leeches,  were  not  abundant,  and  most 
specimens  could  be  Identified  to  species.  A  total  of  12  species  were 
Identified  (Table  1),  of  which  11  were  recorded  In  the  St.  Clair  River,  5  In 
Lake  St.  Clair,  and  8  In  the  Detroit  River.  The  upper  and  lower  portions  of 
the  St.  Clair  River  had  similar  total  numbers  of  species  (eight  and  nine, 
respectively),  but  had  only  five  species  In  common.  Of  the  species  found  In 
Lake  St.  Clair,  only  Placobdella  montifera  was  unique  to  the  lake.  Glossiphonia 
complanata.  Helobdella  paplllata,  and  Piscicola  mllnerl  were  collected  only  In 
the  St.  Clair  River.  Host  species  occurred  In  less  than  10*  of  the  samples. 
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Table  1.  Density  (mean  No./m*)  and  (In  parentheses)  percent  frequency  of  occurrence  of 
Hirudinea  in  Ponar  grab  samples  from  SCDRS  In  1983-84.*^ 


_ Locality  and  number  of  samples 

St.  Clair  River  Lake  Detroit  River 


Taxon 

Upper 
(n  -  180) 

Lower 
(n  -  180) 

St. 

(n 

Clair 
-  108) 

Upper 
(n  =  144) 

Lower 
(n  «  144) 

Actinobdella 

Inequiannulata 

T 

(2) 

0 

(0) 

0 

(0) 

T  (2) 

0 

(0) 

Batracobdella 

phalera 

0 

(0) 

T 

(2) 

0 

(0) 

0  (0) 

T 

(4) 

Erpobdellldae 

3 

(23) 

1 

(5) 

0 

(0) 

7  (23) 

T 

(2) 

Erpobdella  punctata 

1 

(4) 

0 

(0) 

0 

(0) 

1  (2) 

0 

(0) 

Glossiphonlldae 

0 

(0) 

0 

(0) 

0 

(0) 

T  (6) 

0 

(0) 

Glossiphonia  complanata 

0 

(0) 

1 

(7) 

T 

(3) 

0  (0) 

0 

(0) 

Glosslphonla  heterocllta 

0 

(0) 

1 

(5) 

0 

(0) 

1  (10) 

T 

(2) 

Helobdella  elonqata 

T 

(4) 

1 

(8) 

7 

(33) 

2  (15) 

0 

(0) 

Helobdella  paplllata 

T 

(2) 

T 

(2) 

0 

(0) 

0  (0) 

0 

(0) 

Helobdella  stagnalls 

T 

(4) 

1 

(5) 

3 

(31) 

1  (10) 

0 

(0) 

Helobdella  triserlalls 

T 

(2) 

T 

(2) 

0 

(0) 

1  (4) 

T 

(2) 

Hirudinea 

T 

(4) 

0 

(0) 

0 

(0) 

0  (0) 

0 

(0) 

Piscicolldae 

1 

(4) 

T 

(3) 

T 

(3) 

0  (0) 

0 

(0) 

Piscicola 

1 

(10) 

1 

(7) 

0 

(0) 

T  (2) 

0 

(0) 

Piscicola  mllnerl 

T 

(2) 

T 

(5) 

0 

(0) 

0  (0) 

0 

(0) 

Placobdella  montifera 

0 

(0) 

0 

(0) 

1 

(8) 

0  (0) 

0 

(0) 

Placobdella  papllllfera 

T 

(2) 

0 

(0) 

0 

(0) 

0  (0) 

0 

(0) 

a/ 


T  ■  trace  (<  0.5/m*). 
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In  Lake  St.  Clair  in  1983,  Helobdella  elonqata  was  the  most  frequently  collected 
(44%)  and  densest  {46/m2)  of  the  leeches.  Declines  in  abundance  and  percent 
occurrence  about  equaled  increases  between  1983  and  1984  for  all  taxa  and 
locations  (Appendix  C).  Because  of  the  low  density  of  individual  species,  the 
group  was  analyzed  in  detail  as  a  class. 

We  identified  36  taxa  of  Cladocera  and  Copepoda  (Appendix  C).  Inasmuch 
as  most  specimens  were  too  small  to  be  retained  by  our  sieve,  their  densities 
reflect  their  presence  rather  than  their  true  abundance.  Furthermore,  many  of 
the  taxa  represented  in  our  samples  are  planktonic  and  were  probably  entrapped 
in  the  Ponar  as  it  descended  through  the  water  column.  This  group  includes 
Diaphanosoma,  Holopedium,  Leptodora ,  all  Daphnia  species,  Bosmina,  Polyphemus, 
Limnocalanus,  EpischuraT  Diaptomus.  Cyclops,  and  Mesocyclo^  True  benthic 
cladocerans  and  cyclopoids  include  Eurycercus .  Camptocercus,  Alona,  Si  da, 
Ilyocryptus,  Macrocyclops.  Eucyclops,  Paracyclops,  and  the  Harpacticoida. 
l3aphnia,~DTaptomus,  and  Bosmina  were  the  most  common  planktonic  taxa  and 
Harpacticoida,  Ilyocryptus,  Si  da,  and  Macrocyclops  the  most  common  benthic 
taxa. 


Other  crustaceans  common  in  the  system  included  Ostracoda,  Gawnarus , 
Hyalella,  Asellus,  and  Lirceus.  Although  rare,  crayfish  and  Pontoporeia  were 
taken  most  frequently  in  the  St.  Clair  River.  Densities  of  Asellus,  and 
Lirceus  are  combined  and  analyzed  as  Isopoda  in  the  next  section. 

The  terrestrial  insects  collected  with  the  Ponar  included  both  those  that 
are  strictly  terrestrial  and  those  that  have  aquatic  early-life  stages.  They 
occurred  in  over  20%  of  the  samples  at  each  location  and  year  and  were  most 
common  in  the  St.  Clair  River.  Average  densities  never  exceeded  12/m^. 
Densities  of  most  were  higher  in  1984  than  in  1983. 

Chironomids  were  the  most  common  and  abundant  aquatic  insects  collected 
in  SCDRS  (Table  2).  Some  genera  were  collected  only  as  adults  and  others  only 
as  larvae.  Seven  genera  were  collected  at  all  five  locations  (Ablabesmyia, 
Chironomus .  Ooelotanypus,  Cryptochi ronomus ,  Parakieferiella,  Polypedilum,  and 
Procladius) ;  three  in  only  the  St.  Clair  River  (Chernoskia,  Cladotanytarsus, 
and  Paratanytarsus) ;  and  four  in  only  the  Detroit  River  (Psectrocladius, 
Paratricocladius,~Lauterborniella,  and  Acricotopus) . 

Other  Diptera  identified  from  the  system  included  the  families 
Ceratopogonidae,  Empididae,  Tipulidae,  and  Psychodidae  and  the  genus  Chaoborus 
(Appendix  C).  Ceratopogonids  were  collected  at  all  locations  and  in  both 
years;  densities  were  highest  (>  lA/m*)  in  Lake  St.  Clair  and  the  Detroit 
River,  and  were  higher  in  1984  than  in  1983  at  most  locations.  Empidids  were 
common  (20/m*)  in  the  upper  St.  Clair  River,  not  collected  in  Lake  St.  Clair, 
and  scarce  (<  7/m*)  elsewhere.  Densities  were  similar  in  the  two  years. 
Psychodids  were  occasionally  collected  in  both  rivers;  tipulids  and  Chaoborus 
were  rare. 


Among  mayflies,  eight  genera  were  collected  as  nymphs,  and  three--Cloen, 
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Table  2.  Distribution  of  genera  of  Chirononidae  and  estinated  nunber  of  species  per 
genus  in  SCORS  in  1983-84*/. 

GeiSJi  Ho.  of  Locality 

species  St.  Clair  River  Caw  Detroit  feiver 
in  genus  Upper  Lower  St.  Clair  Upper  Lower 


tolabeswyia 

^rlcotopus 

^arus 

Chironowus 

tnemovsfcTla 

Cladopeliia 

tiadottnytarsus 

inotan^s 

^lotanyiius 

tonchapelopia 

torynoneura 

tricotopus 

tryptocladopelaa 

tryptochlronoaws 


Cryptotendipes 

beiiiicryptocnironoaius 

Dlcrotendipes 

klnfeldla 

Cpoicociadlus 

EuHefferTeTTa 

fe^yptotendipes 

harnlschia 

iieterotfTssocladius 

Hydrobaen^ 

Labrundinia 

Lars la 

Lauter^miella 

Uwnopbyes 

LopescladTus 

yoswlitia 

Wicropsectra 

ycrotendlpes 

Monodlawesa 

Han^ladlus 

Hi iotbauii~ 

urttw>cia‘3Tus 

Paracbironomus 

jiaramefenriena 

Paralauterborniella 

Paratani^arsus 

Paratendipes 

Paratricfiocladius 

Pentaneura 

Phaenopsectra 

PblypdaiTui 

Potmstia 

ProciadiM 

PseudochTwnoaus 

Psectrociadius 

Pseudosmttia 

pneotanytarsus 

Hobackia 

SSTttTa 

stawpcllina 

stictochT^nomus 

Tanypus 

Tanytarsus 

ThieneiMnnimyia 

pTKTos^ 

Xenochironomus 


6 

A 

1 

A 

A 

• 

• 

• 

1 

A.L 

A.L 

L 

A.L 

A 

8 

A.L 

A.L 

L 

A.L 

A 

1 

A.L 

- 

• 

• 

1 

• 

• 

A 

• 

2 

A.L 

A.L 

- 

A.L 

A 

1 

• 

• 

• 

A 

• 

2 

L 

L 

L 

A.L 

A.L 

1 

A.L 

L 

L 

3 

L 

• 

• 

A 

A 

11 

A.L 

a.l 

- 

A.L 

A.L 

2 

A 

A 

- 

6 

A.L 

A.l 

L 

A.L 

A.L 

2 

A 

• 

• 

A 

A 

1 

A 

A 

• 

A 

• 

3 

A.L 

A 

- 

A.L 

A.L 

1 

A 

• 

• 

1 

L 

A.l 

L 

L 

• 

1 

• 

A 

. 

A 

2 

A 

• 

• 

• 

1 

A 

A 

• 

L 

A 

1 

• 

« 

L 

• 

• 

1 

L 

A 

L 

• 

• 

1 

• 

A 

• 

A 

• 

1 

A 

• 

• 

• 

1 

• 

• 

• 

A 

• 

2 

A 

A 

• 

• 

A 

1 

L 

• 

• 

L 

1 

A 

• 

• 

A 

• 

3 

A 

« 

• 

L 

A 

1 

. 

A 

• 

• 

• 

1 

L 

L 

• 

L 

• 

4 

A.L 

A.l 

- 

A.L 

A.L 

1 

• 

• 

• 

L 

• 

4 

A.L 

A.L 

• 

A 

• 

6 

A 

A 

• 

A 

A 

1 

A.L 

A 

L 

A.L 

• 

1 

A 

A 

• 

A 

A 

2 

A 

A 

. 

• 

• 

1 

- 

-w 

• 

L 

. 

1 

. 

• 

A 

1 

A.L 

A 

• 

• 

A 

2 

A 

A 

• 

• 

• 

7 

A.L 

A.l 

L 

A.L 

A.L 

1 

L 

L 

L 

L 

2 

A.L 

A.l 

L 

A.L 

A.L 

3 

A.L 

1 

L 

A.L 

1 

• 

• 

• 

A 

1 

• 

A 

. 

• 

_ 

3 

A.L 

a.l 

. 

A.L 

A.L 

1 

L 

• 

1 

- 

A 

. 

A 

1 

A.L 

• 

• 

1 

A 

• 

. 

A 

1 

A 

• 

• 

A 

• 

5 

A.L 

A.L 

A.L 

A 

1 

A 

. 

1 

A 

. 

• 

A 

1 

• 

• 

L 

• 

- 

a/ 


A  •  adults;  L  ■  larvae. 
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Ephemera  and  Stenacron— only  as  adults  (Table  3).  Each  genus  in  which  species 
identification  was  feasible  was  represented  by  one  species.  In  the  genera 
Caen is  and  Tricorythodes,  species  identification  was  not  feasible.  Nympiis  of 
Hexaqenia  and  Caenis  occurred  at  all  locations  and  years,  and  average  abundance 
sometimes  exceeded  300/m^.  The  abundance  of  Ephemerella,  Baetisca,  and 
Stenonema  averaged  0-46/m*;  these  three  taxa  were  collected  at  all  locations 
with  one  exception— Ephemerella  was  not  collected  in  the  lower  Detroit  River. 
Ephemerella  and  Stenon^  were  most  abundant  in  the  St.  Clair  River,  and 
densities  of  Ephemerella  were  markedly  lower  in  1984  than  in  1983,  whereas  the 
density  of  Stenonema  was  higher  in  1983  (Appendix  C).  Baetisca  nymphs  were 
most  common  in  the  upper  Detroit  River  and  were  more  abundant  in  1984  than  in 
1983.  Average  densities  of  Tricorythodes.  Brachycercus ,  and  Baetis  were 
usually  less  than  1/m*. 

Coleoptera  were  represented  by  two  families,  a  few  of  which  were  collected 
only  in  the  St.  Clair  River.  Dubiraphia  (Elmidae)  was  the  most  abundant 
genus.  Brychius  (Haliplidae)  was  represented  by  only  two  specimens. 

Lepidoptera  larvae  were  usually  identified  only  to  order,  but  several 
individuals  of  the  family  Pyralidae  were  identified.  Larvae  were  collected 
only  at  river  transects,  and  average  densities  never  exceeded  5/m*  (Appendix  C). 

Trichoptera  of  20  genera  were  collected  as  larvae  and  an  additional  8 
genera  were  collected  only  as  adults;  one  additional  taxon.  He! i copsyche  was 
recorded  as  present  only  by  the  collection  of  its  unique  case  (TabW  4). 
Cheumatopsyche  and  Hydropsyche  were  the  most  commonly  collected  caddisflies  in 
the  two  rivers  and  Decetis  was  the  most  abundant  caddisfly  in  Lake  St.  Clair. 

Other  genera  with  average  densities  greater  than  13/m*  were  Brachycentrus  and 
Protoptila,  whose  distribution  was  almost  exclusively  in  the  St.  Clair  River, 
and  Polycentropus  and  Mystacides  whose  densities  were  highest  in  the  St.  Clair 
River.  Rhylocentropus  was  limited  almost  exclusively  to  the  upper  Detroit 
River.  Of  the  rarer  genera,  Micrasema.  Phryganea,  and  Pycnopsyche  were 
collected  only  in  the  St.  Clair  River  and  Hyoroptila,  Macros temum,  and 
Potamyia  only  in  the  Detroit  River. 

Corixidae  and  Odonata,  which  are  typically  found  in  quiet  backwater 
regions  of  large  rivers,  were  rarely  collected  in  SCDRS.  Damselfly  naiads 
were  found  only  in  the  lower  St.  Clair  and  Detroit  rivers  (Appendix  C).  Adult 
damselflies  of  the  genera  Enallagma,  Ischnura,  and  Lestes  were  collected  in 
both  rivers  (Table  5);  a  cursory  identification  of  naiads  indicated  that  most 
belonged  of  the  genus  Enallagma.  Dragon  fly  naiads  of  the  genera  Gomphus  and 
Stylurus  were  collected,  along  with  adults  of  the  genera  Anax  and  Tramea. 

Plecoptera  were  rare,  and  limited  to  samples  from  the  St.  Clair  River 
(Appendix  C).  Two  distinct  taxa  were  identified  as  nymphs— specimens  in  the 
family  Perlodidae  and  in  the  genus  Isogenoides.  Adults  of  Perlesta  were  also 
collected  adjacent  to  the  St.  Clair  River. 

Acarina  were  collected  at  all  locations  and  in  both  years.  A  few  tardigrades 
were  collected  in  both  rivers;  densities  were  highest  in  the  lower  Detroit  River. 


r 
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Table  3.  Density  (nean  No./n*)  and  (In  parentheses)  percent  frequency  of  occurrence  of 
different  genera  of  Epheawroptera  In  Ponar  grab  sanples  from  SCORS  In 
1983-84.*/ 


Genus 

Locality  and  number  of  samples 

St.  Clair  River 

race 

St.  Clair 
(n  •  108) 

Detroit  River 

upper 
(n  «  180) 

Lower 
(n  -  180) 

Upper 

(n  ■  144)  (i 

Lower 

1  -  144) 

Baetls 

T  (6) 

A 

0  (0) 

T  (2) 

A 

Baetlsca 

5  (17) 

6  (15) 

T  (3) 

32  (54) 

6  (31) 

Brachycercus 

0  (0) 

0  (0) 

0  (0) 

T  (4) 

0  (0) 

Caenis 

96  (50) 

349  (87) 

1  (14) 

29  (38) 

14  (21) 

Cloeon 

0.0 

0.0 

0.0 

A 

0.0 

Ephemera 

0.0 

0.0 

0.0 

A 

0.0 

Ephemerella 

32  (31) 

11  (23) 

T  (3) 

1  (6) 

0  (0) 

Hexagenia 

224  (54) 

670  (83) 

1210  (100) 

69  (58) 

6  (38) 

Stenacron 

A 

A 

0.0 

A 

A 

Stenonema 

22  (50) 

7  (20) 

T  (3) 

1  (4) 

1  (6) 

Tricorythodes 

0  (0) 

T  (2) 

0  (0) 

T  (2) 

1  (8) 

*/  A  ■  adult;  T  -  trace  (<  0.5/m*). 
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Table  4.  Density  (neen  No./m*)  and  (In  parentheses)  percent  frequency  of  occurrence  of 
different  genera  of  Trlchoptera  In  Ponar  grab  saaples  froa  SCOftS  in  1983-84.*^ 


locality  and  nuaber  of  samples 

fienus  Ho.  of  St.  Clair  mver  Late  Detroit  Hirer 

species  upper  lomt  St.  Clair  upper  loaer 

In  genus  (n  ■  180)  (n  ■  180)  (n  ■  108)  (n  ■  144)  (n  •  144) 


Agra/lea 

1 

0 

(0) 

0 

(0) 

0 

(0) 

0 

(0) 

A 

Branchycentrus 

1 

7 

(31) 

23 

(33) 

0 

(0) 

T 

(2) 

0 

(0) 

Ceraclea 

4 

5 

(46) 

13 

(42) 

0 

(0) 

3 

(25) 

1 

(6) 

CheuMtoosyche 

2 

113 

(77) 

22 

(32) 

3 

(6) 

700 

(75) 

35 

(44) 

Helicons VC he 

1 

0 

(0) 

S 

(0) 

0 

(0) 

0 

(0) 

0 

(0) 

Hvdroosvche 

2 

108 

(85) 

22 

(33) 

0 

(0) 

208 

(56) 

33 

(48) 

Hydrootlla 

1 

T 

(4) 

1 

(8) 

0 

(0) 

T 

(2) 

7 

(27) 

LInneDhIlus 

1 

A 

0 

(0) 

0 

(0) 

0 

(0) 

0 

(0) 

Hacrostem 

1 

0 

(0) 

0 

(0) 

0 

(0) 

0 

(0) 

T 

(2) 

Mlcrasena 

1 

T 

(2) 

1 

(5) 

0 

(0) 

0 

(0) 

0 

(0) 

Nolanna 

1 

0 

(0) 

0 

(0) 

0 

(0) 

A 

0 

(0) 

Mvstacldes 

1 

5 

(29) 

9 

(28) 

T 

(3) 

T 

(2) 

0 

(0) 

Nectoosyche 

2 

T 

(6) 

2 

(15) 

0 

(0) 

T 

(6) 

T 

(2) 

Neotrichia 

1 

0 

(0) 

0 

(0) 

0 

(0) 

A 

0 

(0) 

Neurocllpsls 

1 

14 

(27) 

21 

(30) 

0 

(0) 

T 

(4) 

31 

(31) 

Nyctlophylax 

1 

0 

(0) 

A 

0 

(0) 

0 

(0) 

0 

(0) 

Ochrotrichia 

1 

0 

(0) 

0 

(0) 

0 

(0) 

A 

0 

(0) 

Oecetls 

2 

13 

(33) 

39 

(62) 

41 

(88) 

14 

(33) 

3 

(10) 

Orthotrichia 

1 

0 

(0) 

T 

(3) 

0 

(0) 

T 

(2) 

1 

(8) 

Oxyethira 

1 

A 

0 

(0) 

0 

(0) 

0 

(0) 

A 

PhylocentroDus 

1 

T 

(2) 

0 

(0) 

0 

(0) 

8 

(19) 

0 

(0) 

Phryqanea 

1 

T 

(2) 

0 

(0) 

0 

(0) 

0 

(0) 

0 

(0) 

PolycentroDUS 

2 

T 

(6) 

15 

(32) 

0 

(0) 

T 

(4) 

6 

(21) 

Potanrla 

1 

0 

(0) 

0 

(0) 

0 

(0) 

0 

(0) 

T 

(2) 

Protootlla 

1 

17 

(19) 

0 

(0) 

0 

(0) 

T 

(4) 

A 

Psychonrla 

1 

0 

(0) 

0 

(0) 

0 

(0) 

0 

(0) 

A 

PycnoDsyche 

1 

0 

(0) 

T 

(3) 

0 

(0) 

0 

(0) 

0 

(0) 

Setodes 

1 

T 

(8) 

4 

(23) 

0 

(0) 

T 

(4) 

0 

(0) 

Trlaenodes 

2 

2 

(10) 

3 

(28) 

0 

(0) 

T 

(4) 

T 

(6) 

A  ■  adult;  T  •  trace  (<  0.5/a*);  S  •  shell  only. 
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Table  5.  Density  (aiean  No./m*)  and  (in  parentheses)  percent  frequency  of  occurrence  of 
Odonata  In  Ponar  grab  samples  from  the  SCDftS  In  1983-84. 


Taxon 

Locality  and  number  of  samples 

No.  of 

St.  Clair 

River 

rate 

Detroit  R1 

ver 

species  Upper 

In  taxon  (n  -  180) 

Lower 
(n  -  180) 

St.  Clair 
(n  -  108) 

Upper  Lower 

(n  •  144)  (n  •  144) 

Anax 

1 

A 

0  (0) 

0  (0) 

0  (0) 

A 

Coenagrionidae 

1  (5) 

1  (3) 

0  (0) 

0  (0) 

4  (7) 

Enallaqma 

5 

A 

0  (0) 

0  (0) 

A 

A 

Gomohus 

1 

A 

T  (1) 

0  (0) 

0  (0) 

T  (1) 

Ischnura 

1 

A 

0  (0) 

0  (0) 

A 

A 

Lestes 

1 

0  (0) 

0  (0) 

0  (0) 

0  (0) 

A 

Stylurus 

1 

T  (1) 

0  (0) 

0  (0) 

0  (0) 

0  (0) 

Tramea 

1 

0  (0) 

0  (0) 

0  (0) 

0  (0) 

A 

A  ■  adult;  T  ■  trace  (<  0.5/m»). 
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T  Gastropods  were  abundant  and  diverse  in  SCDRS.  We  identified  13  taxa  and 

recorded  average  densities  as  high  as  578/in*  (Table  6).  Four  of  the  genera-- 
Amnicola,  Elimia,  Gyraulus,  and  Physa — were  common  throughout  SCDRS.  Of  the 
other  taxa ,  Val vata  was  common  in  the  upper  St.  Clair  River  and  Ferrisia  in 
the  lower  Detroit  River,  whereas  the  average  densities  of  all  other  species 
were  less  than  lO/m^. 

The  pelecypods  were  also  diverse  in  SCDRS,  but  only  fingernail  clams  were 
abundant  in  our  collections  (Table  7).  A  standard  Ponar  dredge  is  not  large 
enough  to  effectively  sample  unionids,  whose  densities  rarely  exceed  1/m*  and 
whose  distribution  is  often  clumped.  Pisidium  was  the  more  common  taxon 
(380/m*)  within  the  Sphaeriidae  and  occurred  more  frequently  at  all  locations 
than  Sphaerium  (26/m*),  which  was  most  common  in  Lake  St.  Clair  and  the  upper 
Detroit  River. 

In  addition  to  macrozoobenthos,  four  species  of  fish,  some  fish  remains, 
and  fish  eggs  were  collected  with  the  Ponar  grab  mainly  from  the  upper  St. 

Clair  River  (Appendix  C).  The  fish  densities  represent  1  specimen  per  grab 
and  estimated  densities  of  eggs  (rainbow  smelt)  averaged  as  high  as  46/m*. 

Egg  densities  were  substantially  lower  in  1984  than  in  1983,  but  percent 
occurrence  remained  stable. 

Major  Taxa  and  Their  Distribution 

An  analysis  of  variance  was  done  on  24  taxonomic  groups  (e.g.  Hexagenia, 
Oligochaeta)  that  were  chosen  to  include  one  to  several  representative  taxa 
from  the  various  classes  of  invertebrates  found  in  SCDRS.  The  ANOVA  table 
associated  with  each  group  is  in  Appendix  H.  The  main  effect  means  (year, 
month,  transect,  station)  are  given  in  Tables  8-19.  Interaction  means  (e.g., 
transect  x  year)  for  two  combinations  (transect  x  station,  and  transect  x  year 
and  month)  are  plotted  in  Appendix  D  for  each  group.  These  two  combinations 
were  chosen  because  they  contained  all  four  effects,  the  plots  were  not  too 
complex,  and  they  were  of  geographic  and  biological  interest.  Since  many  of 
the  interaction  terms  were  significant  (Appendix  H)  the  differences  in  main 
effect  means  in  Tables  8-19  must  be  interpreted  in  light  of  plots  in  Appendix 
D.  For  example,  there  is  a  significant  difference  in  Hexagenia  between  years 
(Table  15)  but  it  does  not  hold  consistently  over  all  transects  (Figs.  46-47 
of  Appendix  D). 

Densities  of  most  taxa  were  significantly  higher  in  1983  than  in  1984  or 
showed  no  difference  between  years;  were  significantly  higher  in  October  than 
in  May  and  at  the  off-channel  than  at  the  near-channel  or  channel  station;  and 
were  higher  in  the  St.  Clair  River  than  elsewhere  in  SCDRS  (Tables  8-19). 

These  results  are  summarized  in  Table  20.  Of  particular  interest  are  the  taxa 
with  significantly  higher  populations  in  1983  than  in  1984.  If  the  low 
densities  occurred  mainly  in  spring  1984  in  the  St.  Clair  River  and  no  recovery 
occurred  by  fall  1984,  we  might  postulate  that  some  long-term  damage  had  been 
caused  by  the  ice  jam  in  May  1984.  The  densities  of  taxa  listed  under  1983  in 
Table  20,  except  Manayunkia.  were  lower  in  spring  in  1984  than  in  1983.  However, 
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Table  6.  Density  (aiean  No./m*)  and  (In  parentheses)  percent  frequency  of  occurrence  of 
different  taxa  of  Gastropods  In  Ponar  grab  saaiples  fro«  SCDRS  In  1983«84.*^ 


Locality  and  number  of  samples 
St.  Clair  River  Lake  Detroit  River 


Taxon  1 

Upper 
(n  -  180) 

Lower 
(n  -  180) 

St. 

(n 

.  Clair 
-  108) 

Upper 
(n  •  144) 

Lower 
(n  •  144) 

Amnicola 

578 

(75) 

548 

(90) 

33 

(69) 

203 

(90) 

9Z 

(77) 

Bithynia 

0 

(0) 

0 

(0) 

T 

(6) 

1 

(8) 

T 

(2) 

Campeloma 

T 

(2) 

0 

(0) 

T 

(3) 

T 

(2) 

T 

(4) 

Ellmla  llvescens 

271 

(69) 

125 

(77) 

7 

(47) 

171 

(79) 

65 

(71) 

Ferrisla 

37 

(23) 

0 

(0) 

0 

(0) 

3 

(17) 

182 

(58) 

Gyraulus 

51 

(42) 

124 

(70) 

28 

(50) 

52 

(35) 

28 

(31) 

Hellsoma 

0 

(0) 

0 

(0) 

0 

(0) 

T 

(2) 

0 

(0) 

Lymnaea 

7 

(31) 

T 

(2) 

0 

(0) 

1 

(2) 

0 

(0) 

122 

(67) 

110 

(80) 

T 

(3) 

25 

(38) 

40 

(54) 

Pleurocera  acuta 

3 

(8) 

T 

(2) 

2 

(14) 

10 

(42) 

T 

(4) 

Somatoqyrus  subqlobosus 

0 

(0) 

T 

(2) 

T 

(3) 

0 

(0) 

0 

(0) 

Valvata  sincera 

2 

(15) 

1 

(6) 

2 

(3) 

T 

(2) 

1 

(6) 

J/alvata  tricarinata 

179 

(31) 

12 

(44) 

9 

(42) 

17 

(6) 

T 

(6) 

a/ 


T  ■  trace  (<  0.5/m*) 
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Table  7.  Density  (mean  No./m^)  and  (In  parentheses)  percent  frequency  of  occurrence  of 
different  taxa  of  Pelecypoda  In  Ponar  grab  samples  from  SCDRS  In  1983-84.*^ 


Locality  and  number  of  samples 

St.  CLair 

River 

race 

Detroit  River 

Taxon 

Upper 
(n  >  180) 

Lower 
(n  -  180) 

St.  Clair 

(n  >  108)  ( 

Upper 
n  *  144) 

Lower 
(n  »  144) 

Anodonta  grand Is 

0  (0) 

0  (0) 

T  (3) 

0  (0) 

0  (0) 

Elllptio  dllltatus 

0  (0) 

0  (0) 

0  (0) 

1  (8) 

0  (0) 

Lampsllls  sp. 

0  (0) 

T  (2) 

T  (3) 

1  (6) 

0  (0) 

Lampsllls  radlata 
slllquoldea 

0  (0) 

0  (0) 

1  (8) 

T  (6) 

T  (2) 

Lampsllls  ventricosa 

0  (0) 

0  (0) 

0  (0) 

T  (4) 

0  (0) 

Leptodea  fraqills 

0  (0) 

0  (0) 

T  (3) 

T  (2) 

0  (0) 

Pisidlum  sp. 

259  (77) 

300  (90) 

671  (100) 

368  (98) 

285  (75) 

Pleurobema  cordatum 

0  (0) 

0  (0) 

0  (0) 

T  (4) 

0  (0) 

Proptera  alata 

0  (0) 

0  (0) 

T  (3) 

T  (2) 

0  (0) 

Ptvchobranchus 

fascloiarla 

0  (0) 

0  (0) 

0  (0) 

T  (2) 

0  (0) 

Sphaerlum  sp. 

7  (21) 

30  (47) 

30  (89) 

62  (75) 

1  (6) 

Truncllla  sp. 

0  (0) 

0  (0) 

0  (0) 

T  (2) 

0  (0) 

Truncllla  donaciformis 

0  (0) 

0  (0) 

0  (0) 

T  (2) 

0  (0) 

Truncllla  truncata 

0  (0) 

0  (0) 

0  (0) 

1  (4) 

0  (0) 

Unlonidae  (Juveniles) 

T  (4) 

1  (12) 

1  (14) 

6  (44) 

0  (0) 

a/ 


T  «  trace  (<  0.5/m*). 
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Table  13.  Mean  density  (No./h>)  of  gaamarus  and  Hyalella  by  year,  nonth,  station,  and  transect  In  SCDRS.  Adjacent  values  that  are 
jointly  underlined  are  ndt  significantly  different  (P  <  0.05).  Ranking  and  significance  are  based  on  an  ANOVA  and  Tukey's 
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Table  20.  SuMnry  of  ANOVA  results  In  tables  8-19  of  aean  density  on  24  abundant  taxa  collected  In  the 

SCDRS  in  1983  and  1984.  Placeaent  Indicates  significantly  higher  (P  <  0.05)  abundance  at  a  particular 
tlM  or  location.  Taxa  placeiient  in  station  and  location  categories  were  based  on  overall  ranking 
regardless  of  significance;  In  the  case  of  location,  the  cutoff  was  arbitrary. 


YEAR 


MOUTH 


1983^^  1984^^  nonsignificant 


May 


1/ 


October^^ 


Nonsignificant 


Aamlcola 

Chlrononidae 

Gaaiarus 

Harpacticolda 

Hyalella 

Isopoda 

Hanayunkia 

Neentoda 

Oecetis 

TurBeTTarla 


Cheunatopsy^ 

Hexaoenia 

Hydra 

Hydropsyche 

Ostracoda 


Acarina 

Caenis 

HTiTa 

Syraulus 

Hlrudlnea 

NeMrtinea 

Oligochaeta 

Physa 

Sphaerildae 


Acarina 

Chircnoaiidae 

Harpacticolda 

Isopoda 

NoMtoda 

Oligochaeta 

Ostracoda 


Aamlcola 

Caenis 

Cheuwatonsvche 

Elimla 

Gatanrus 


Spnaeriidae 

Turbellarla 


Oecetis 


STATION 

LOCATION 

Off-channel 

Near-channel 

Channel 

St.  Clair  R. 
(Transects 
1-10) 

Lake 

St.  Clair 
(Transects 

11-13) 

Detroit  River 
(Transects 
14-21) 

Acarina 

Aamlcola 

Caenis 

Chlrononidae 

Ganna  rus 

Gyraulus 

F^rpactlcolda 

Hexaaenia 

Hiruolnea 

Hyalella 

Hydropsyche 

Isopoda 

Manayunkia 

becetls 

Oligochaeta 

Ostracoda 

Cheunatopsyche 

kiiMia 

Hexaoenia 

Hy'drf 

ReiaToda 

Cheunatopsyche 

Hexaoenia 

Nemertinea 

Acarina 

Aemicola 

l^nls 

ChtronoMldae 

Eliwia 

Canmanis 

gyraulus 

Hirudlnea 

Hyalella 

l^dra 

Isopoda 

Oecetis 

Oligochaeta 

Physa 

Turtellarla 

Hexaaenia 

Hiruolnea 

Nematoda 

Oecetis 

Spnaeriidae 

Acarina 

CheumatODsyche 

Ellmia 

Harpacticolda 

Hyalella 

twdropsyche 

Hanayunxia 

Nematoda 

Nemertinea 

Oligochaeta 

Ostracoda 

Turbellarla 

Physa 

Spnaeriidae 

Turbellarla 


1/ 


Significantly  greater  density. 
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this  lower  density  in  spring  occurred  only  in  the  St.  Clair  River,  and  was 
most  obvious  in  the  delta  region  (transects  VII-X).  Densities  of  Nematoda, 
IsoDOda,  Gammarus,  Hyalella,  Chironomidae,  and  Oecetis  in  the  affected  area 
had  recovered  by  fall  1984  to  levels  equal  to  or  exceeding  those  in  fall  1983, 
though  densities  of  Turbellaria,  Harpacticoida,  and  Amnicola  were  still  low  in 
fall  1984  (Figs.  5,  23,  35,  and  68  of  Appendix  D). 

Variability  in  yearly  trends  of  mean  density  in  relation  to  month  can  be 
illustrated  by  Hydra  population  densities.  Numbers  in  spring  were  consistently 
higher  in  1983  tnan  in  1984  (Fig.  1  of  Appendix  D),  but  the  reverse  was  true 
in  the  fall  (Fig.  2  in  Appendix  D).  This  difference  also  occurred  in 
I  Oligochaeta,  Chironomidae,  Caenis,  Acarina,  and  Sphaeriidae.  Variation  in 

I  yearly  trends  by  transect  and  month  are  shown  in  Hexagenia  densities  in  Figs. 

46  and  47  of  Appendix  D.  Other  taxa  were  more  consistent,  although  all  vary 
somewhat  over  the  21  transects  and  two  sampling  periods. 

Densities  of  most  taxa  were  significantly  higher  in  October  than  in  May 
(Table  20).  The  differences  in  seasonal  abundance  were  fairly  consistent  over 
years  and  transects,  because  many  of  the  interaction  means  associated  with 
month  were  nonsignificant  (e.g.,  Hirudinea,  Cheumatopsyche  in  Appendix  H). 

The  exceptions  were  Hydra,  which  typically  was  most  common  in  October,  though 
its  density  was  rather  high  in  the  Detroit  River  in  May  1984  (Fig.  1  of 
Appendix  D).  Densities  of  Ostracoda  were  high  in  the  St.  Clair  River  in 
October,  whereas  they  are  typically  highest  in  May  (Fig.  25  of  Appendix  D). 
Similarly,  departures  from  seasonal  abundance  trends  resulting  from  unusually 
high  densities  in  a  particular  year  or  area  (transect)  occurred  also  in 
Hexagenia,  Gyraulus,  and  Elimia. 

Densities  of  most  taxa  were  significantly  higher  at  the  off-channel 
station  that  at  either  the  near-channel  or  channel  stations  (Table  20). 
Densities  of  Acarina,  Hydropsyche,  Cheumatopsyche,  and  Hexagenia  were  not 
significantly  different  between  at  least  two  stations  (Tables  15,  16,  17); 
consequently  these  taxa  were  listed  at  stations  where  their  densities  were 
highest.  In  addition,  the  abundance  of  several  taxa  at  a  particular  station 
(depth)  was  not  consistent  over  all  transects.  The  depth  distributions  of 
Hirudinea,  Oligochaeta,  Chironomidae,  Sphaeriidae,  and  ^nicola  differed  in 
lake  and  riverine  situations,  and  those  of  Manayunkia,  Acarina,  and  Elimia 
differed  between  the  lower  Detroit  River  and  the  rest  of  the  system. 

Contaminant  problems  may  override  depth  distribution  in  this  area.  These  and 
other  minor  differences  in  distribution  among  stations  probably  reflect  a 
preference  for  a  sediment  type. 

Most  taxa  were  most  abundant  In  the  St.  Clair  River  (Table  20).  Listing 
a  particular  taxon  in  a  particular  location  was  somewhat  subjective  because  of 
ranking  between  locations  overlapped  considerably.  For  example,  densities  of 
Hydra  were  consistently  high  In  the  St.  Clair  River  ,  whereas  those  of 
Turbellaria  were  equally  high  in  the  St.  Clair  and  Detroit  rivers  (Table  8). 

If  distribution  differences  were  not  clear  cut,  a  particular  taxon  was  listed 
'  in  more  than  one  location.  Taxa  most  abundant  in  the  St.  Clair  River  were 
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mostly  insects  and  snails.  The  number  of  taxa  whose  highest  densities  were  in 
Lake  St.  Clair  were  few,  and  were  characteristic  of  lotic  situations.  The 
Detroit  River  was  dominated  by  lower  invertebrate  taxa  (worms)  and 
net-spinning  caddisflies. 

Biomass 


Mean  biomass  ranged  from  0.03  to  4.84  g/m*  over  the  21  transects  (Table 
21).  Biomass  was  higher  in  1984  than  in  1983  along  about  half  the  transects; 
there  were  no  statistically  significant  differences  between  years  (Table  22 
and  Appendix  H).  Biomass  was  25X  lower  in  May,  but  60t  higher  in  October,  in 
1984  than  in  1983.  This  reversal  resulted  in  no  statistically  significant 
differences  between  May  and  October  (Table  22).  Biomass  in  May  was  lower  in 
1984  than  in  1983  at  most  St.  Clair  River  transects,  but  the  opposite  was  true 
in  the  Detroit  River.  However,  most  biomass  values  for  October  were  higher  in 
1984  than  in  1983,  over  all  transects  (Figs.  73-74  in  Appendix  D).  Differences 
between  stations  were  significant,  and  relationships  did  not  vary  by  month  or 
year  and  were  fairly  consistent  over  transects  (Fig.  75  of  Appendix  D). 

Biomass  was  highest  in  the  Russell  Island  area  and  Belle  Isle  (Table  21)  and 
lowest  at  transect  I  in  Lake  Huron. 

Clams,  crayfish,  and  fish  remains  were  rarely  collected  but  contributed 
considerably  to  biomass  estimates.  Because  of  the  great  variability  they 
introduced,  they  were  not  included  in  the  ANOVA  (Table  22  and  Appendix  H). 

Clams  were  most  common  in  Lake  St.  Clair  and  the  Detroit  River— particularly 
at  transect  XVI,  where  biomass  estimates  were  as  high  as  2.6  g/m*. 

Density  and  Diversity 

Average  total  densities  of  macrozoobenthos  ranged  from  976  to  96,684/m2 
over  the  21  transects  in  the  two  years  (Table  21).  Total  densities  were 
higher  along  about  half  the  transects,  and  lower  along  the  other  half,  in  1984 
than  in  1983.  Densities  were  not  necessarily  positively  correlated  with 
biomass  calculated  at  the  same  stations  (Table  21).  Densities  were  highest  at 
transects  XVIII  (due  mainly  to  oligochaetes)  and  VII  (which  had  a  diverse 
community— an  average  of  36  taxa  per  sampling  period). 

The  average  number  of  taxa  at  each  transect  ranged  from  9  to  38  (Table 
21).  Diversity  was  consistently  higher  in  1983  than  in  1984  in  the  St.  Clair 
River  but  did  not  differ  between  years  in  the  Detroit  River.  On  the  average, 
there  were  four  fewer  taxa  in  1984  than  in  1983  in  the  St.  Clair  River.  The 
number  of  taxa  was  lowest  (9-13)  in  the  sandy  substrates  of  transect  I  (Lake 
Huron)  and  high  (>  30)  at  II-VIII  and  at  XVII  (Belle  Isle)..  The  number  of 
taxa  per  sample  averaged  22  in  the  lower  Detroit  River. 

Physical  Characteristics  of  the  River 

The  physical  environment  varied  among  transects  (see  Appendix  G  for  summary). 
Current  velocities  and  substrates  differed  among  segments  of  SCDRS:  upper  St. 
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Table  21.  Mean  total  density,  biomass  (ash-free  dry  weight)  and  average  number  of 
taxa  (diversity)  of  macrozoobenthos  collected  in  SCDRS,  May  and  October, 
1983-1984. 


Transect 

Density  (no./m*) 

Biomass 

(g/m*) 

Diversity 
(no.  of  taxa) 

^983 

198?^ 

T9B3 

1984 

T983 

1984^ 

I 

2,504 

976 

0.24 

0.03 

13 

9 

II 

24,622 

87,430 

1.16 

2.27 

38 

37 

III 

7,837 

2,555 

0.22 

0.12 

22 

18 

IV 

15,190 

34,659 

0.79 

1.78 

32 

32 

V 

14,361 

87,481 

1.33 

2.47 

32 

29 

VI 

34,814 

47,042 

2.47 

2.13 

38 

32 

VII 

31,533 

90,107 

2.82 

3.31 

36 

32 

VIII 

43,294 

23,176 

1.56 

0.91 

34 

31 

IX 

25,470 

6,260 

1.02 

0.21 

34 

23 

X 

13,103 

10,113 

0.55 

0.41 

26 

23 

XI 

13,956 

15,391 

1.68 

1.08 

24 

21  • 

XII 

8,090 

7,474 

1.25 

1.67 

22 

22 

XIII 

7,184 

5,514 

0.91 

1.85 

22 

22 

XIV 

9,054 

113 

0.55 

1.75 

23 

22 

XV 

11,040 

8,020 

0.92 

1.43 

21 

23 

XVI 

20,325 

17,802 

4.20 

4.84 

34 

32 

XVII 

22,545 

16,313 

1.18 

0.82 

28 

30 

XVIII 

98,684 

63,073 

1.35 

1.37 

25 

21 

XIX 

13,661 

15,938 

0.42 

0.89 

20 

22 

XX 

11,154 

8,983 

0.34 

0.34 

22 

25 

XXI 

11,277 

14,608 

0.92 

0.31 

21 

22 

Mean 

20,938 

26,811 

1.23 

1.43 

27 

25 

Table  22.  Asb-frce  dry  weight  mm  biOMSS  (g/a*)  of  Mcrozoobenthos  by  year.  Moth,  station,  and  transect  In  SCDRS.  Adjacent  values  that 
are  Jointly  underlined  are  not  significantly  different  (P  <  O.OS).  Ranking*  and  significance  are  based  on  an  ANOVA  and  Tukey's 
Studentized  Range  test  of  untransfonwd  data.  Large  class,  crayfish,  and  fish  rcMins  are  not  included  in  the  analysis. 
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Clair  River,  sometimes  >2  ft/s,  mostly  gravel;  lower  St.  Clair  River,  never  >2  ft/s, 
predominantly  sand  and  silt;  Lake  St.  Clair,  rarely  >0.6  ft/s,  cohesive  clay 
and  silt;  upper  Detroit  River  and  portions  of  the  lower  river,  usually  <1  ft/s, 
unconsolidated  clay  and  silt;  and  other  transects  in  the  lower  Detroit  River 
(XX-XXI),  with  >1  ft/s  and  mainly  gravel  and  cobble.  Sampling  depth  ranged 
from  4  to  25  ft  in  the  rivers,  but  varied  little  in  Lake  St.  Clair,  averaging 
22  ft. 

Water  temperature  varied  between  locations,  seasons,  and  years  during  the 
study.  Contemporaneous  differences  of  up  to  7“F  occurred  routinely  between 
Port  Huron  and  the  lower  Detroit  River.  These  differences  were  greatest  in 
spring  and  smallest  in  fall,  and  averaged  about  4“F  for  the  year.  Temperatures 
ranged  from  39®  to  46®F  in  early  May  and  from  57®  to  59°F  in  October.  Daily 
temperatures  for  both  years  were  available  from  the  water  plants  operated  by 
the  City  of  Port  Huron  (in  the  river  adjacent  to  the  city)  and  Detroit 
(Detroit  River  at  Belle  Isle).  The  average  monthly  temperatures  are  plotted 
in  Fig.  5.  Both  rivers  reached  maximum  temperature  in  August;  temperatures 
were  consistently  lower  in  1984  than  in  1983— particularly  in  the  St.  Clair 
River  in  March,  April,  and  May,  where  low  temperatures  were  presumably  caused 
by  the  large  ice  jam  previously  described.  Differences  between  surface  and 
bottom  temperatures  were  always  less  than  2°F. 

Relationships  between  Macrozoobenthos  and  Physical  Environment 

The  relation  between  depth,  velocity,  bottom  type,  and  temperature  and 
the  abundance  of  24  taxa  was  limited  mainly  to  significant  correlations  with 
depth  and  velocity  (Table  23).  Increasing  depth  was  correlated  with  increasing 
current  velocity  and  coarser  or  firmer  substrates.  However,  it  was  difficult 
to  determine  which  of  these  physical  factors  most  influenced  the  abundance  of 
macrozoobenthos.  The  abundance  of  all  of  the  taxa  listed  in  Table  23  except 
Hydropsyche  and  Cheumatopsyche  were  negatively  correlated  (P  <  0.05)  with 
depth  and  velocity^  Most  of  the  taxa  listed  in  Table  23  were  significantly 
denser  at  the  off-channel  stations  than  at  others  (Table  20).  Turbellaria, 
Hirudinea,  Oligochaeta,  Gamma rus,  Hyalella,  Chironomidae,  Caenis,  Physa, 

Gvraulus,  and  Amnicola  were  consistently  most  abundant  in  shallow  areas  with 
little  current,  the  depth  distribution  of  certain  other  taxa  may  have  been 
unique,  but  the  relation  was  not  linear. 

Although  water  velocity  was  related  to  bottom  type,  a  linear  relation 
with  sediment  type  was  significant  for  only  one  taxon— densities  of 
Hydropsyche  were  highest  in  coarse  sediments.  Other  significant  positive 
relations  were  shown  by  Hydropsyche  and  Cheumatopsyche  (with  water  velocity) 
and  Physa  (with  temperature)  Few  correlations  with  temperature  would  be 
expected  because  temperature  differences  both  vertically  and  cross  channel 
were  small,  and  the  sampling  periods  were  widely  separated. 

AQUATIC  MACROPHYTES 

Distribution  of  Submersed  Plants 

We  collected  20  taxa  of  submersed  macrophytes  with  the  Ponar  grab  in  the 


Figure  5.  Mean  monthly  water  temperatures  (“F)  measured  in 
the  St.  Clair  and  Detroit  rivers  at  the  city  of 
Port  Huron  water  intake  (1.5  miles  below  the  Blue 
Water  Bridge)  and  at  the  city  of  Detroit  water 
intake  (Belle  Isle)  in  1983  and  1984. 


Table  23.  Significant  correlation  coefficients  (P  <  0.05,  n  ■  756)  for  macrozoobenthos 
density  (by  taxon)  and:  water  depth,  velocity,  temperature,  and  bottom  type. 


Taxon 

Depth 

Velocity 

Temperature 

Bottom  type 

Turbellarla/ 

-0.253 

-0.308 

- 

- 

HlrudlMd 

-0.255 

-0.259 

- 

- 

01 Igdchaeta 

-0.222 

-0.329 

- 

- 

ySanmarus 

- 

-0.243 

- 

- 

Hyalella 

- 

-0.180 

- 

- 

Chlronomidae 

-0.301 

-0.349 

- 

- 

Caenis 

-0.261 

-0.305 

- 

- 

Hexaqenia 

- 

-0.286 

- 

- 

Cheumatopsyche 

- 

•M}.248 

- 

- 

Hydropsyche 

- 

+0.243 

- 

+0.164 

Physa 

-0.263 

-0.265 

+0.224 

- 

Gyraulus 

-0.255 

-0.230 

- 

- 

Amnicola 

-0.311 

-0.269 

- 

- 
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St.  Clair  and  Detroit  rivers  in  1983  and  1984  (Table  24).  The  St.  Clair  River 
yielded  18  submersed  taxa  plus  1  emergent  species,  Sagittaria  sp.,  that  was 
found  in  the  submersed  stage;  and  the  Detroit  River  collections  contained  19 
taxa  including  2  emergent  species  that  were  found  in  their  submersed  forms. 

The  most  common  submersed  plants  in  decreasing  order  of  frequency  of  occurrence, 
were  Chara  spp.,  Potamogeton  spp.,  Vallisneria  americana,  Potamogeton  gramineus, 
P.  richardsonii ,  HyriopnylTum  spicatum,  and  El  odea  canadensis.  Other  taxa 
occurred  in  less  than  l3z  of  the  samples.  The  most  common  taxa  collected  were 
Chara  in  the  St.  Clair  River  and  Y.  americana  in  the  Detroit  River.  The 
frequency  of  occurrence  of  Potamogeton  spp.  was  similar  in  both  rivers;  P. 
richardsonii,  E.  canadensis,  and  P.  gramineus  were  more  common  in  the  St.  Clair 
River  and  H.  spicatum  was  more  coinnon  in  the  Detroit  River.  Butomus  umbel latus 
and  Ranunculus  longirostris  were  collected  only  in  the  Detroit  River  and 
Zannichellia  paTUstris  only  in  the  St.  Clair  River.  Variation  in  frequency  of 
occurrence  of  individual  taxa  between  years  was  7%  or  less  in  both  rivers. 

The  number  of  plant  taxa  generally  increased  from  spring  to  late  summer 
as  Najas  flexil  is,  Ni  tel  lops  is  obtusa,  and  P.  zosterifomis  appeared  in 
July-August  (Tables  25-27).  One  taxon,  P.  crispus,  declined  in  occurrence  as 
the  season  progressed.  Total  number  of  taxa  at  each  location  varied  from  7  to 
14,  the  largest  number  occurring  in  September.  The  plant  collections  were 
only  slightly  more  diverse  at  Stag  Island  and  Belle  Isle  (mean  of  11  taxa) 
than  at  Point  Hennepin,  where  the  diversity  was  lowest  (mean  of  8  taxa). 

Percent  occurrence  of  individual  taxa  during  each  sampling  period  varied  less 
than  10%  between  years,  at  each  location.  Only  11  of  228  comparisons  (by 
year,  month,  and  island)  showed  changes  in  occurrence  of  taxa  that  exceeded 
20%.  Changes  were  about  equally  divided  between  the  St.  Clair  and  Detroit 
rivers  and  occurred  most  frequently  in  July.  Incidence  of  variation  (>  10%) 
in  percent  occurrence  between  years,  was  highest  in  Potamogeton  spp.,  P. 
richardsonii ,  E.  canadensis,  and  Vallisneria  americana. 

The  diversity  of  taxa  and  distribution  of  plants  were  unique  at  each 
location.  At  Stag  Island,  plants  were  lacking  in  blocks  1-4  and  sparse  in 
block  5  (Figs.  1-3  and  19-21  of  Appendix  0).  Plants  also  appeared  to  be 
absent  in  parts  of  blocks  6-9  and  13,  and  in  shallow  areas  in  blocks  8,  10, 
and  11.  Most  plants  were  located  in  and  near  an  area  with  depths  up  to  20  ft 
that  was  centered  on  grid  intersect  17  and  along  the  shipping  channel.  Chara 
spp.,  Potamogeton  spp.,  and  P.  richardsonii  occurred  in  relatively  high 
concentrations-->  10  g/m®  in~June,  >  2o  in  July,  and  >  40  in  September — in  all 
blocks  below  the  upstream  tip  of  the  island.  Chara  spp.  occurred  most  often 
in  pure  stands,  particularly  in  shallow  areas  adjacent  to  Stag  Island. 
Potamogeton  richardsonii ,  El  odea  canadensis  and  P.  crispus  were  the  dominant 
plants  composing  the  dark  band  around  deep  water~in  grids  6-9  and  11-12  (e.g., 
see  Fig.  2  of  Appendix  0).  Myriophyllum  spicatum  and  Najas  flexil is  dominated 
the  deeper  water  in  both  these  areas.  T^otamogeton  gramineus  was  the  dominant 
taxon  in  the  deeper  areas  near  the  shipping  cnannel.  Potamogeton  spp.  was 
interspersed  throughout  the  communities  and  was  the  dominant  taxon  in  the 
lighter  areas  near  the  shipping  channel.  Diversity  was  greatest  in  areas 
where  light  and  dark  patches  converged.  Six  to  eight  taxa  were  often  found  in 
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Table  24.  Percent  frequency  of  occurrence  and  aean  dry  weight  bloauss  (g/w*)  of  submersed 
macrophyte  taxa  collected  with  a  Ponar  grab  In  SCOftS  In  1983  and  1984.  Mean 
biomass  Is  based  only  on  samples  In  which  the  taxa  occurred. 


St. 

Clair  River 

Detroit  River 

Occurrence 

Mean  biomass 

Occurrence 

Mean  biomass 

Taxa 

T583 

— 1984^ 

1983 

1984 

1983 

1984^ 

1983 

1984 

Butomus  umbel latus 

0 

0 

0 

0 

0 

2 

0 

27.3 

Chara  spp. 

70 

65 

85.8 

119.8 

11 

IS 

30.4 

60.8 

El odea 
canadensis 

28 

22 

44.6 

25.5 

7 

7 

78.4 

137.0 

Heteranthera 
-aCBTa - 

T^' 

0 

1.5 

0 

7 

7 

58.4 

173.9 

Mvrloohyllum 

exaioescens 

T 

T 

6.0 

2.6 

0 

•T 

0 

3.3 

Mvrloohyllum 

solcatum 

8 

7 

34.1 

41.7 

24 

17 

93.9 

104.6 

NaJas 

flexllls 

3 

6 

3.3 

2.6 

3 

7 

2.3 

15,5 

Nltella 

hyaiina 

3 

10 

26.1 

35.0 

9 

11 

58.6 

28.8 

Nltelloosls 

obtusa 

1 

1 

34.0 

11.5 

9 

10 

81,7 

48.9 

Potamoqeton 

cnsDus 

3 

3 

29.9 

17.7 

10 

13 

83.5 

69.6 

Potamoqeton 

qramineus 

46 

41 

42.8 

64.2 

4 

5 

26.1 

39.5 

Potamoqeton  sod. 

54 

53 

50.1 

33.6 

31 

28 

23.6 

17.2 

Potamoqeton 

natans 

1 

0 

72.2 

0 

0 

0 

0 

0 

Potamoqeton 

nodosus 

1 

0 

5.0 

0 

0 

1 

0 

124.7 

Potamoqeton 

richardsonll 

32 

31 

50.6 

84.1 

21 

22 

73.0 

69.6 

Potamoqeton 

zosterlformis 

2 

3 

7.3 

20.6 

2 

8 

3.0 

3.9 

Ranunculus 

lonqirostrls 

0 

0 

0 

0 

1 

0 

102.4 

0 

Saqittarla  so. 

T 

T 

16.2 

1.0 

0 

2 

0 

4.7 

Valllsnerla 

americana 

2 

5 

12.7 

6.5 

70 

67 

49.0 

41.1 

Zannichellla 

oaiustris 

0 

1 

0 

1.4 

0 

0 

0 

0 

Emergent  species  collected  only  In  the  submersed  stage. 


b/ 

c/ 


T  -  <  1» 

Narrow-leaf  forms. 


w 
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Table  25.  Mean  dry  weight  biomass  (g/m*)  and  (In  parentheses)  percent  frequency  of 

occurrence  of  submersed  macrophytes  found  at  six  locations  in  SCDRS  In  June 
1983  and  1984.  Mean  biomass  Is  based  only  on  samples  In  which  the  taxon 
occurred. 


Stag 

Fawn 

Russell 

Belle 

Pt. 

Stony 

Taxon 

Year 

Island 

Island 

Island 

Isle 

Hennepin 

Island 

^  Chara  spp. 

1983 

24 

(67) 

28 

(82) 

51 

(85) 

45 

(38) 

27 

(20) 

4  (3) 

1984 

63 

(70) 

102 

(71) 

40 

(80) 

32 

(31) 

18 

(10) 

0 

''  El  odea 

canadensis 

1983 

49 

(33) 

6 

(4) 

58 

(22) 

.  1 

(5) 

0 

50  (19) 

k 

1984 

18 

(50) 

0 

8 

(22) 

0 

1 

(2) 

157  (33) 

r 

Heteranthera 

dubla 

1983 

0 

0 

0 

0 

0 

15  (17) 

1984 

0 

0 

0 

0 

0 

6  (7) 

Myriophyllum 

spTcatum 

1983 

20 

(16) 

0 

81 

(2) 

34 

(10) 

124 

(6) 

12  (19) 

1984 

40 

(17) 

0 

0 

24 

(18) 

0 

4  (10) 

Nitella 

hyallna 

1983 

22 

(5) 

20 

78 

(2) 

37 

(49) 

42 

(19) 

(33) 

0 

1984 

64 

(17) 

5 

(2) 

2 

(8) 

30 

(46) 

29 

3  (3) 

Potamoqeton 

cnspus 

1983 

40 

(10) 

1 

(2) 

0 

8 

(13) 

84 

(7) 

143  (47) 

1984 

18 

(8) 

4 

(4) 

0 

4 

(9) 

0 

150  (42) 

Potamoqeton 

qramlneus 

1983 

14 

(22) 

19 

(46) 

14 

(33) 

22 

(15) 

0 

30  (6) 

1984 

10 

(22) 

7 

(47) 

5 

(33) 

2 

(12) 

0 

0 

Potamoqeton*^ 

(50) 

(62) 

(87) 

(65) 

4  (47) 

spp. 

1983 

32 

32 

(27) 

Uo) 

46 

5 

(56) 

28 

1984 

19 

(57) 

4 

14 

^3) 

2 

(50) 

20 

2  (30) 

Potamoqeton 

richardsonll 

1983 

14 

(12) 

32 

(20) 

32 

(17) 

11 

(23) 

2 

(2) 

44  (11) 

1984 

8 

(17) 

10 

(20) 

17 

(33) 

8 

(23) 

21 

(26) 

0 

Valllsnerla 

americana 

1983 

0 

0 

0 

4 

(77) 

4 

(50) 

9  (39) 

1984 

0 

1 

(2) 

0 

2 

(62) 

4 

(54) 

8  (47) 

Narrow-leaf  forms. 
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Tibl«  26.  Nt«n  dry  wight  blows*  (g/.*)  and  (In  portnthtsos)  ptrcont  fluency  of 
occurrwic*  of  tubwrsod  wcrophytos  found  «t  six  locations  In  SCORS  In 
July-August  1983  and  1984.  Naan  blows*  Is  basad  only  on  sanples  In  uhich 
tho  taxon  occurrod. 
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TibU  27.  Ntan  dry  weight  Mmmss  Ig/m*)  and  (in  perentheses )  percent  frequency  of 
occurrence  of  suhMrsed  eecrophytes  found  «t  six  locations  In  SCORS  In 
SepttMtoer  1983  and  1984.  Mean  bloaiass  is  tMsed  only  on  saeples  In  which  the 
taxon  occurred. 


Taxon 

^awn 

Russel) 

■I  ninH 

—TC - 

Stony 

Year 

Island 

Island 

Island 

Isle 

Henneoln 

Island 

Chart  spo. 

1983 

203 

(47) 

116 

(69) 

94 

(69) 

15 

(12) 

1 

(9) 

0 

1984 

95 

(48) 

190 

(76) 

204 

(64) 

73 

^8) 

10 

(14) 

0 

Elodea 

canadensis 

1983 

26 

(37) 

75 

(36) 

54 

(25) 

1 

(2) 

2 

(2) 

1  (9) 

1984 

27 

(38) 

2 

(7) 

7 

(19) 

2 

(2) 

0 

2  (6) 

Heteranthera 

dubla 

1983 

0 

0 

0 

0 

5 

(7) 

129  (18) 

1984 

0 

0 

0 

0 

0 

231  (39) 

Myrlophyllui 

(23) 

(2) 

spies tUR 

1983 

69 

2 

1 

(6) 

72 

(34) 

125 

(7) 

145  (45) 

1984 

53 

(23) 

0 

8 

(3) 

91 

(26) 

101 

(11) 

225  (36) 

Majas 

~n«111$ 

1983 

4 

(7) 

4 

(14) 

1 

(6) 

3 

(14) 

1 

12) 

0 

1984 

0 

5 

(24) 

1 

(6) 

33 

(24) 

15 

(9) 

0 

Nltella 

TiyaTi'ha 

1983 

25 

(7) 

23 

6 

(3) 

167 

(14) 

0 

0 

1984 

3 

(10) 

3 

(7) 

0 

95 

(5) 

1 

(2) 

0 

Rltetloosls 

ootusa 

1983 

4 

(7) 

0 

69 

(5) 

104 

(31) 

0 

0 

1984 

0 

12 

(5) 

0 

59 

(48) 

0 

0 

Potamooeton 

crisBus 

1983 

0 

0 

0 

5 

(2) 

0 

6  (3) 

1984 

11 

(5) 

0 

0 

2 

(2) 

0 

23  (18) 

Potasiogeton 

gramlneus 

1983 

47 

(38) 

88 

(64) 

65 

(69) 

28 

(10) 

0 

0 

1984 

76 

(23) 

47 

(69) 

171 

(64) 

38 

(10) 

1 

(2) 

0 

Potaswoeton*^ 

(65) 

(48) 

(64) 

(16) 

spp. 

1983 

95 

30 

81 

8 

(5) 

107 

1  (3) 

1984 

53 

(48) 

12 

(45) 

74 

(81) 

14 

(12) 

3 

(2) 

34  (6) 

Potamooeton 

richardsonll 

1983 

96 

(38) 

51 

(55) 

78 

(14) 

98 

(43) 

114 

(12) 

0 

1984 

42 

(43) 

69 

(33) 

234 

(25) 

30 

133) 

50 

(21) 

0 

PotaMoaeton 

zosterlforals 

1983 

15 

(2) 

1 

(2) 

0 

0 

0 

0 

1984 

14 

(8) 

1 

(2) 

1 

(3) 

7 

(2) 

0 

0 

Valllsnerla 

aiMrkana~' 

1983 

37 

(5) 

0 

8 

(11) 

56 

(95) 

78 

(84) 

135  (76) 

1984 

6 

(7) 

12 

(17) 

2 

(11) 

30 

(83) 

84 

(98) 

90  (61) 

a/ 


Narrow>1eaf  forms. 
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these  areas  (Table  1  of  Appendix  K).  The  number  of  taxa  per  Ponar  grab 
averaged  about  2.6  at  Stag  Island  (Table  28}  and  tended  to  Increase  over  the 
season. 

At  Fawn  Island,  submersed  macrophytes  were  present  In  all  blocks  (Figs. 

4-6  and  22-24  of  Appendix  0).  Chara  spp.  occurred  In  relatively  pure  stands 
over  most  of  the  lightly  stippled  area  In  the  figures.  Potamogeton  richardsonll , 
P.  gramlneus  and  Potamogeton  spp.  made  up  the  narrow  dark  U-shaped  band  (e.g.. 
Fig.  6  of  Appendix  0}  adjacent  to  the  divided  shipping  channels  and  the  small 
patches  within  the  Chara  spp.  stand.  Frequency  of  occurrence  and  biomass  of 
Potamogeton  spp.  were  higher  on  the  eastern  wing  of  the  wedge  and  those  of  P. 
r1charasor>Tl  on  the  west  side;  P.  gramlneus  was  about  equally  abundant  In  both 
wings.  Fotamogeton  spp.  and  P.  gramlneus  dominated  at  the  tip  of  the  wedge. 

The  only  other  common  taxon,  F.  canadensfs,  occurred  In  deep  water  adjacent  to 
the  main  shipping  channel,  1n“blocks  3,  5,  and  6.  A  maximum  of  seven  taxa 
(average  four  to  five)  were  collected  In  each  block  (Table  2  of  Appendix  K). 

The  number  of  taxa  per  Ponar  grab  averaged  2.6  and  Increased  progressively 
over  the  growing  season  In  both  years  (Table  28). 

At  Russell  Island,  the  biomass  of  Chara  spp.,  Potamogeton  spp.,  and  P. 
gramlneus  was  relatively  high  In  all  nine  blocks  of  the  sampling  grid  (Figs. 

/-9  and  25-27  of  Appendix  0).  Concentrations  of  Chara  spp.  were  highest  in 
the  lightly  stippled  areas  of  blocks  2  and  6-9  and  In  pure  stands  in  blocks  6 
and  7.  The  dark  areas  In  blocks  1,  2,  and  6  and  the  strip  In  blocks  7-9 
adjacent  to  shore  represented  P.  gramlneus.  The  dark  strip  In  blocks  7-9  also 
contained  high  concentrations  of  Potamogeton  spp.  and  P.  gramlneus,  and  the 
dark  areas  In  blocks  4,  and  5  were  P.  richardsonll.  ETodea  was  common  In 
deeper  water  adjacent  to  the  shipping  channel  ^n  blocks  j  and  4.  Vallisneria 
americana  was  restricted  to  block  4  and  P.  nodosus  and  P.  natans  to  blocks  1, 

3,  4,  and  7.  Taxa  were  distributed  evenTy  over  most  of~the  grid,  averaging 
three  to  five  (maximum,  9)  per  block  (Table  3  of  Appendix  K).  Diversity  was 
greatest  at  grid  Intersection  10  and  in  blocks  3  and  4.  The  number  of  taxa 
per  grab  averaged  2.6  and  Increased  through  the  season  (Table  28). 

At  Belle  Isle  most  of  the  plants  were  close  to  shore  in  blocks  8-10  in  an 
extensive  littoral  area  (Figs.  10-12  and  28-30  of  Appendix  0).  Few  plants 
were  found  in  blocks  1-7  In  relatively  deep  water  (>  12  ft).  Vallisneria 
americana  was  relatively  abundant  In  all  blocks;  however,  its  low  growth 
profile  and  the  reduced  water  clarity  In  the  Detroit  River  may  have  decreased 
its  visibility  on  the  aerial  photos.  The  large  dark  band  In  block  1  and  the 
smaller  bands  In  blocks  1-6  were  mainly  P.  richardsonll ,  mixed  with  P. 
zosteriformis  and  Potamogeton  spp.  The  ?ark  areas  In  blocks  7-10  were  mostly 
small  beds  of  Myriophyllum  spicatum,  P.  richardsonii ,  and  P.  gramineus.  Blocks 
7-10  also  included  extensive  beds  of  Fhara  spp.,  Najas  flexilis,  and  Ni tell  ups  is 
obtusa  which  may  not  have  been  visible  because  of  their  low  growth  profile. 

Najas  flexilis  and  P.  zosteriformis  occurred  in  all  but  two  blocks  but  never 
at  high  biomass  levels'!  The  macrophyte  fauna  was  more  diverse  off  Belle  Isle 
than  at  any  other  location.  Eleven  taxa  were  found  at  grid  intersection  18 
(Table  4)  of  Appendix  K).  Diversity  was  greatest  in  blocks  7-10  and  averaged 
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Table  28.  Mean  number  of  submersed  macrophyte  taxa  per  Ponar  grab  at  six  locations  In 
SCORS  In  1983  and  1984. 


Location 

June 

July-August 

September 

Grand 

mean 

1983 

1954 

T983 

1984 

1983 

1984 

Stag  Island 

2.2 

2.8 

2.8 

2.4 

2.8 

2.8 

2.6 

Fawn  Island 

1.9 

1.9 

2.9 

2.7 

3.2 

2.9 

2.6 

Russell  Island 

2.2 

2.4 

2.7 

2.6 

3.0 

2.8 

2,6 

Belle  Isle 

3.1 

2.8 

2.8 

3.3 

2.8 

3.1 

3.0 

Pt.  Hennepin 

2.1 

2.6 

1.8 

1.8 

1.4 

1.7 

1.9 

Stony  Island 

2.3 

2.2 

2.1 

2.1 

1.6 

1.8 

2.0 

) 
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four  to  nine  taxa  over  the  sampling  grid.  The  average  number  of  species  per 
grab  was  three  and  the  seasonal  range  was  2. 8-3. 3  (Table  28). 

On  the  shoals  adjacent  to  Pt.  Hennepin,  Potamoqeton  spp.  and  V.  americana 
were  the  dominant  taxa.  Narrow-leaf  forms  of  Potamoqeton  spp.  were  found  at 
relatively  high  biomass  In  every  block  except  7  and  14  in  June,  but  had  almost 
disappeared  by  September.  Valllsneria  americana  was  present  In  every  block 
over  all  sampling  dates  and  by  September  had  replaced  Potamoqeton  spp.  as  the 
most  abundant  taxon.  Interpretation  of  plant  distribution  (Figs.  13-15  and 
31-33  of  Appendix  0)  Is  difficult,  because  many  plants  did  not  occur  at  densities 
great  enough  to  be  visible  on  aerial  photos;  the  stippled  areas  generally 
represent  the  distribution  of  Potamoqeton  spp.  in  June  and  of  V.  americana  In 
July-August  and  September.  However,  the  dark  bands  adjacent  to  the  channel  In 
blocks  1,  2,  5,  and  11-14  were  mainly  P.  richardsonll.  The  dark  bands  In 
block  8  were  composed  mainly  of  M.  spiMtum,  P.  crispus  and  P.  richardsonll . 

Chara  spp.  and  Najas  flexIHs  were  In  patches~down  the  middle  of  the  Island, 

In  a  strip  bounded  by  the  corner  of  grid  Intersections  10,  11,  33,  and  34,  and 
are  not  visible  In  our  photographs.  Diversity  was  highest  along  the  Fighting 
Island  Channel,  where  dark  and  light  bands  adjoined.  The  number  of  species  at 
the  grid  Intersections  ranged  from  two  to  seven  (Table  5  of  Appendix  K).  The 
average  of  1.9  taxa  per  grab  (the  lowest  for  the  six  locations  sampled)  declined 
consistently  over  the  season  (Table  28). 

The  distribution  of  taxa  at  Stony  Island  can  be  grouped  into  three  areas— the 
head  of  the  Island  (blocks  1-5),  an  Inlet  area  (blocks  6-8),  and  an  intermediate 
area  (blocks  9-11).  The  darker  areas  in  blocks  2,  3,  and  4  indicate  the  presence 
of  P.  richardsonll  and  M.  spicatum  (Figs.  16-18  and  34-36  of  Appendix  0). 
Potamoqeton  spp.  and  V. "americana  made  up  the  lighter  areas  In  blocks  1-5.  Inside 
the  bay  the  dark  areas  represented  beds  of  El  odea  canadensis,  Heteranthra  dubla, 

P.  crispus.  Ranunculus  lonqirostrls,  and  Myrlophyllum  spicaTum,  in  pure  or  mixed 
stands .  Potamoqeton  crispus  was  prevalent  only  In  June  and  was  replaced  by  H. 
dubla  by  September.  The  long  strip  of  plants  In  blocks  9-11  is  composed  of  ff. 
dubla  and  M.  spicatum.  The  lighter  areas  In  blocks  9-11  show  beds  of  V. 
americana.  Taxa  per  grid  ranged  from  zero  to  five  with  a  maximum  of  7  at  grid 
intersection  5  (Table  6  of  Appendix  K).  Taxa  per  grab  averaged  2.0  and 
declined  through  the  season  (Table  28). 

Distribution  of  Emergent  Plants 

Emergent  macrophytes  were  present  In  only  two  of  the  sampling  grids  at 
the  six  locations.  We  collected  11  taxa  at  Fawn  Island  and  Stony  Island 
(Table  29).  A  small  bed  of  Scirpus  acutus  was  at  the  tip  of  Fawn  Island  in 
block  7  and  extensive  beds  were  In  blocks  8,  10,  and  11  off  Stony  Island. 

Tvpha  latifol la  and  Sparqanium  eurycarpum  usually  occurred  In  pure  stands, 
whereas  the  species  of  Eieocharls,  Phauris,  Saqittaria,  and  Scirpus  were 
usually  found  together  In  mixed  stands.  Because  of  the  great  size  and 
diversity  of  the  emergent  beds  at  Stony  Island  and  limited  sampling  effort, 
our  coverage  of  the  beds  was  not  representative.  The  beds  appeared  to  be 
stable  and  the  percent  occurrence  between  years  for  the  most  part  reflected 
this  stability  (Table  29). 
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Table  29.  Percent  frequency  of  occurrence  and  mean  dry  weight  biomass  (g/m^)  of  emergent 
macrophytes  collected  at  Stony  Island,  In  the  Detroit  River,  1n  1983  and  1984. 


Taxon 

Occurrence 

Biomass 

T983 

(n-33) 

1984^ 

(n-39) 

T983 

1984 

Eleocharls  spp.*^ 

6 

15 

37.2 

18.4 

Pha laris  arundinacea 

3 

5 

29.6 

42.7 

Saqittarla  latifolla 

12 

IS 

13.4 

35.5 

Sagittarla  rlglda 

0 

26 

0 

198.0 

Scirpus  acutus 

3 

5 

2.8 

9.6 

Scirpus  americanus 

18 

23 

178.7 

299.4 

Scirpus  fluviatllls 

9 

3 

965.8 

8.2 

Scirpus  valldus 

9 

23 

28.0 

44.9 

Soarqanlum  eurycarpum 

36 

33 

196.2 

357.5 

Typha  anqusti folia 

36 

26 

903.5 

865.3 

Two  closely  related  species,  small 11  and  erythropoda. 
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Abundance  of  Submersed  Plants 


Yearly  variation  in  abundance  of  taxa  of  submersed  macrophytes  by  river 
is  shown  in  Table  24.  The  biomass  of  Chara  spp.,  P.  gramineus,  and  M, 
spicatum  increased  from  1983  to  1984  in  both  rivers.  Potamogeton  crTspus  and 
Potamogeton  spp.  were  less  abundant  in  both  rivers  in  1984  tnan  in  1983, 
whereas  N.  flexilis  and  P.  richardsonii  were  more  abundant  in  the  St.  Clair 
River  but  less  abundant  Tn  the  Detroit  River  in  1984  than  in  1983. 

Differences  in  biomass  of  dominant  taxa  between  years  and  sampling 
periods  at  each  sampling  location  are  shown  in  Tables  25-27.  In  the  St.  Clair 
River  in  June,  most  taxa  were  less  abundant  in  1984  than  in  1983.  However,  a 
paired  comparison  of  all  taxa  showed  only  the  differences  at  Russell  Island  to 
be  significant.  Biomass  of  dominant  taxa  declined  similarly  in  the  Detroit 
River,  but  was  significant  only  at  Belle  Isle.  In  July,  the  trend  of  decline 
in  taxa  from  1983  to  1984  did  not  occur;  rather  the  biomass  of  most  taxa  was 
higher  in  1984  than  in  1983.  At  Stony  Island  the  increase  in  biomass  in  July 
from  1983  to  1984  was  significant.  In  September,  the  change  in  biomass  for 
most  taxa  was  similar  between  years.  Over  all,  two  taxa— Chara  spp.  and  N. 
flexilis— increased  rather  consistently  from  1983  to  1984,  whereas  one  taxon, 
Potamogeton  spp.,  declined  over  the  same  time  period.  The  biomass  of  E. 
canadensf^at  Russell  Island  and  V.  americana  at  Belle  Isle  was  consistently 
lower  in  1984  than  in  1983. 

An  analysis  of  dry  weight  biomass  of  all  taxa  combined,  by  year,  month, 
and  blocks  over  sampling  location,  showed  several  significant  differences 
(Table  30).  However,  these  differences  must  be  interpreted  cautiously  because 
most  of  the  combinations  (interactions)  between  year,  month,  and  block  were 
also  significant  (Appendix  P).  At  Stag  Island,  biomass  values  were  significantly 
higher  in  1983  than  in  1984  (Table  30),  but  this  was  not  consistent  over  all 
months  (Fig.  6)  or  blocks  (Fig.  7).  Biomass  increased  significantly  from  June 
to  July-August  to  September  in  1983  (Table  30),  but  this  trend  was  not  obvious 
in  1984  (Fig.  6).  Biomass  was  higher  in  all  blocks  in  September  1983,  but  was 
higher  in  blocks  10-13  in  June  and  July-August  1984.  A  partial  reason  for  the 
biomass  being  higher  early  in  the  year  in  1984  was  the  occurrence  of  several 
unusually  heavy  samples  of  Chara  spp.  and  N.  flexilis  in  our  collections  in 
blocks  12  and  13.  Collectively,  biomass  was  highest  in  blocks  6-8,  12,  and 
13. 

At  Fawn  Island,  biomass  differences  between  years  were  negligible  (Table 
30).  In  both  1983  and  1984,  biomass  increased  steadily  through  the  season 

(Fig.  6).  Biomass  in  blocks  5,  6,  and  11  was  higher  in  1984  than  in  1983 

(Fig.  8)  in  most  months.  The  decline  from  1983  to  1984  was  greatest  in  blocks 
1-3  at  the  head  of  the  island  and  the  increase  was  greatest  in  blocks  5-6, 
near  the  center  of  the  grid.  As  at  Stag  Island,  the  high  biomass  of  Chara 

spp.  and  N.  flexilis  at  Fawn  Island  in  June  and  July-August  kept  the  l984 

biomass  levels  near  those  of  1983. 


Macrophyte  biomass  at  Russell  Island  was  significantly  higher  in  1984 


M  J  J  A  S  O 


M  J  J  A  S  O 
Time  (months) 


M  J  J  A  S,  O 


Figure  6 


Mean  seasonal  biomass  (square  root  of  dry  weight  in  g/m*  + 
0.5)  of  submersed  macrophytes  at  six  locations  in  the  SCDRS. 
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Figure  7.  Mean  biomass  (square  root  of  dry  weight  in  g/m*  +  0.5) 
of  submersed  macrophytes  In  blocks  composing  the 
sampling  grid  at  Stag  Island.  (See  Appendix  I,  Fig.  1 
for  block  locations.) 


Figure  8.  Mean  biomass  (square  root  of  dry  weight  in  g/m*  +  0.5) 
of  submersed  macrophytes  in  blocks  composing  the 
sampling  grid  at  Fawn  Island.  (See  Fig.  2  of  Appendix 
I  for  block  locations.) 
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than  in  1983  (Table  30).  Although  biomass  was  higher  in  1983  than  in  1984 
during  one  month  and  several  blocks  (Figs.  6  and  9),  the  differences  were  not 
statistically  significant.  Biomass  at  this  location  tended  to  increase 
through  the  growing  season.  Biomass  was  highest  in  blocks  3  and  7-9,  which 
were  nearest  the  shore  (Table  30).  Large  increases  in  the  biomass  of  Chara 
spp.,  P.  gramineus,  and  P.  richardsonii  accounted  for  the  larger  biomass  in 
1984.  ~  ~ 

At  Belle  Isle,  yearly  differences  in  dry  weight  biomass  were  negligible 
(Table  30),  except  for  the  high  density  in  July-August  1984  (Fig.  6);  the 
seasonal  differences  between  July-August  and  September  were  not  significant 
(Table  30).  The  high  July-August  biomass  resulted  mainly  from  high  densities 
of  Chara  spp.  and  P.  richardsonii  in  blocks  1,  7,  and  8.  Yearly  differences 
between  corresponding  grids  were  small  and  trends  were  about  the  same  (Fig. 

10).  Biomass  was  highest  in  blocks  7-10  in  the  downstream,  shallow,  protected 
area  (Table  30). 

At  Point  Hennepin,  as  at  Belle  Isle,  differences  in  abundance  between 
years  and  between  September  and  July-August  were  not  significant  (Table  30). 
Monthly  trends  in  biomass  were  similar  between  years  (Fig.  6).  Although 
differences  between  years  were  large  in  several  blocks,  no  consistent  trends 
were  evident  (Fig.  11).  Biomass  was  highest  in  blocks  6  and  8,  in  the  center 
of  the  sampling  area  on  the  side  of  the  main  shipping  channel  (Table  30). 

For  all  three  sampling  periods,  the  standing  crop  biomass  of  submersed 
macrophytes  at  Stony  Island  was  significantly  higher  in  1984  than  in  1983 
(Table  30,  Fig.  6).  Biomass  also  differed  between  years  in  all  blocks  except 
3  and  4  (Fig.  12).  Trends  among  blocks  between  years  were  consistent;  biomass 
was  highest  in  blocks  6,  7,  and  8  in  inlet  areas.  At  Stony  Island,  unlike  the 
other  Detroit  River  locations,  biomass  increased  significantly  from  June 
through  September. 

Abundance  of  Emergent  Plants 

We  did  not  statistically  compare  yearly  estimates  of  biomass  of  emergent 
macrophytes  at  Stony  Island  (Table  29)  because  sample  size  was  too  small  (12 
or  fewer  samples  per  taxon  per  year).  The  dry  weight  biomass  of  Scirpus 
fluyiatilus  and  Typha  latifol ia  was  largest  and  that  of  Scirpus  acutus  smallest. 
Maximum  dry  weight  biomasses  for  individual  samples  of  Typha  exceeded  2000 
g/m*.  All  taxa  were  present  during  each  sampling  period,  and  abundance  of 
most  taxa  usually  peaked  in  July-August.  Differences  in  taxon  biomass  between 
years  at  Stony  Island  were  mainly  small.  The  few  large  differences  were  due 
to  the  large  area  and  diversity  of  taxa  in  relation  to  sampling  effort.  The 
biomass  estimates  for  the  small  emergent  bed  at  Fawn  Island  can  be  evaluated 
by  month  and  year.  No  samples  of  S.  acutus  were  collected  in  June  of  either 
year  because  the  plant  bed  had  not  yet  broken  the  water  surface.  The  biomass 
of  this  bed  averaged  171  g/m^  in  July-August  and  306  in  September  in  both  1983 
and  1984.  However,  the  biomass  in  1984  was  70*  lower  in  July-August  and  21* 
lower  in  September  than  in  the  same  months  in  1983. 
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Figure  9.  Mean  biomass  (square  root  of  dry  weight  In  g/m*  +  0.5) 
of  submersed  macrophytes  In  blocks  composing  the 
sampling  grid  at  Russell  Island.  (See  Fig.  3  of 
Appendix  I  for  block  locations.) 


Figure  10.  Mean  biomass  (square  root  of  dry  weight  in  g/m*  +  0.5) 
of  submersed  macrophytes  In  blocks  composing  the 
sampling  grid  at  Belle  Isle.  (See  Fig.  4  of  Appendix 
I  for  block  locations.) 
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Figure  11.  Mean  biomass  (square  root  of  dry  weight  in  g/m*  +  0.5) 
of  submersed  macrophytes  in  blocks  composing  the 
sampling  grid  at  Point  Hennepin.  (See  Fig.  5  of 
Appendix  I  for  block  locations.) 


Figure  12.  Mean  biomass  (square  root  of  dry  weight  in  g/m*  +  0.5) 
of  submersed  macrophytes  in  blocks  composing  the  grid 
at  Stony  Island.  (See  Fig.  6  of  Appendix  I  for  block 
locations.) 
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Areal  Extent  of  Submersed  Macrophyte  Beds 

The  amount  of  area  covered  by  plant  beds  at  each  location  was  estimated 
by  overlaying  the  sampling  grid  (e.g..  Fig.  1  of  Appendix  P)  on  each 
photograph  with  a  grid  that  divided  each  500-ft-square  block  into  100  equal 
sections.  Each  one-hundredth  section  was  scored  if  half  the  section  was 
covering  plants,  and  scores  were  summed  over  each  block  and  expressed  as  a 
percentage.  Two  independent  estimates  were  obtained  of  the  percent  coverage 
of  submersed  macrophytes,  by  block.  These  estimates  are  given  for  each 
sampling  location,  month,  and  year  in  Tables  31  and  32. 

At  Stag  Island,  submersed  plant  beds  in  1983  and  1984  covered  an  average 
of  23%  of  the  sampling  grid  area  in  September  (Table  31).  Coverage  increased 
about  7  percentage  points  from  June  to  September  and  differences  between  years 
were  small.  The  percent  coverage  by  submersed  macrophytes  was  largest  in 
blocks  7-9  and  12. 

Plant  beds  off  Fawn  Island  were  not  clearly  visible  in  June  1983  and  were 
even  "e'-.s  visible  in  1984  (Appendix  N).  Biomass  estimates  for  June  1984 
indicated  that  the  abundance  of  most  taxa  was  reduced— except  for  Chara  spp. 
(Table  25).  By  July-August  and  September,  differences  between  years  in 
percent  coverage  were  negligible.  Coverage  peaked  at  68%  in  September.  This 
represents  a  difference  of  only  2-4  percentage  points  from  July-August  to 
September.  Bed  development  was  most  extensive  in  blocks  4,  6,  7,  9,  and  11. 

Plant  bed  coverage  in  June  at  Russell  Island  differed  greatly  between 
1983  and  1984  (Table  31).  By  July-August  and  September,  however,  the  coverage 
’tween  the  two  years  differed  only  by  5-6  percentage  points.  Seasonal 
ferences,  once  the  beds  developed,  were  about  2-3  percentage  points.  Bed 
co.drage  over  the  sampling  area  averaged  66%.  Coverage  of  submersed 
.'ophytes  was  most  extensive  in  blocks  4,  5,  and  7-9. 

Plant  bed  coverage  at  Belle  Isle  in  June  and  July-August  was  also 
substantially  less  in  1984  than  in  1983,  but  differences  in  September  were 
negligible  (Table  32).  Differences  in  coverage  between  sampling  periods  did 
not  exceed  5  percentage  points  in  1983.  The  coverage  was  greatest  (26%)  in 
September  and  was  generally  highest  in  blocks  7-9. 

Plant  bed  cover  at  Point  Hennepin  and  Stony  Island  differed  markedly  from 
that  at  other  locations.  Coverage  was  greater  and  seasonal  differences  were 
larger  in  1984.  Bed  coverage  at  Point  Hennepin  averaged  57%  in  September  and 
was  8-9  percentage  points  lower  in  June  (Table  32).  Plant  coverage  was 
greatest  in  blocks  3,  6,  and  9. 

Seasonal  differences  at  Stony  Island  were  41  to  51  percentage  points 
(Table  32).  Maximum  bed  development  was  in  September  and  averaged  78%; 
coverage  was  greatest  in  blocks  8,  10,  and  11.  The  difference  in  seasonal 
development  occurred  mainly  in  blocks  1-5  at  the  upstream  end  of  the  island. 
Water  depth  of  10-12  ft  and  low  water  clarity  (mean  transmittance  was  14%  in 
this  area)  prevented  observation  of  macrophyte  beds  until  September,  when  they 
reached  the  water  surface. 
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T«b1t  31.  PtrcMt  coverage  of  subaersed  ucropbyte  beds  In  the  saapling  grid  at  Stag. 

Fawn,  and  Russell  Islands  In  June,  July-August,  and  Septaaber,  1983  and  1984. 


Block 

nuaber 

June 

July-Auoust 

SeDtenber 

1984 

TM3 

I9W 

1983 

198? 

Stag  Island 

1 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

3 

0 

0 

0 

0 

0 

0 

4 

0 

0 

0 

0 

0 

0 

5 

5 

0 

3 

0 

1 

1 

6 

1 

3 

18 

8 

20 

16 

7 

31 

38 

SS 

42 

so 

39 

8 

■  38 

38 

34 

SS 

70 

52 

9 

38 

44 

3S 

33 

39 

41 

10 

20 

10 

20 

11 

36 

30 

11 

12 

2S 

39 

28 

31 

20 

12 

60 

61 

SO 

S9 

58 

66 

13 

9 

10 

14 

26 

20 

38 

14 

9 

12 

9 

14 

15 

6 

IS 

10 

IS 

24 

27 

22 

16 

Mean 

16 

17 

20 

20 

24 

22 

Fawn  Island 

1 

6 

0 

6 

6 

9 

7 

2 

39 

0 

73 

72 

72 

69 

3 

16 

0 

a 

SS 

45 

41 

4 

5 

0 

100 

100 

100 

100 

5 

6 

0 

10 

9 

16 

■  14 

6 

6 

0 

98 

92 

98 

99 

7 

6 

9 

iOO 

100 

100 

100 

8 

0 

0 

S8 

69 

75 

86 

9 

0 

0 

100 

100 

100 

100 

10 

0 

0 

11 

25 

25 

34 

11 

1 

0 

98 

100 

100 

100 

Mean 

7 

1 

63 

66 

67 

68 

Russell  Island 

1 

42 

0 

SO 

28 

52 

30 

2 

41 

16 

43 

14 

42 

28 

3 

4 

0 

7 

9 

14 

11 

4 

66 

12 

8S 

72 

92 

78 

5 

S3 

2S 

100 

100 

100 

100 

6 

16 

0 

22 

36 

26 

33 

7 

12 

32 

88 

86 

93 

88 

8 

100 

10 

100 

100 

100 

100 

9 

100 

41 

100 

100 

100 

100 

Mean 

48 

2S 

66 

61 

69 

63 

I 
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Table  32.  Percent  coverage  of  submersed  macrophyte  beds  In  the  sampling  grid  at  Belle 
Isle,  Point  Hennepin,  and  Stony  Islands  In  June,  July-August,  and  September, 
1983  and  1984. 


Block  June  July  September 

number  T583 - 1984  1983  1984  1983  1984 


Belle  Isle 


1 

14 

9 

16 

14 

23 

11 

2 

2 

1 

4 

6 

1 

10 

3 

15 

6 

7 

9 

1 

8 

4 

2 

4 

2 

3 

2 

3 

5 

22 

4 

22 

3 

20 

20 

6 

6 

4 

S 

6 

3 

4 

7 

SO 

12 

63 

20 

75 

34 

8 

48 

12 

63 

47 

69 

72 

9 

38 

17 

38 

36 

53 

59 

10 

23 

6 

17 

19 

27 

30 

Mean 

22 

8 

24 

16 

27 

25 

Point  Hennepin 


1 

58 

70 

61 

81 

64 

90 

2 

50 

30 

48 

55 

42 

92 

3 

95 

100 

86 

94 

79 

89 

4 

9 

25 

12 

21 

17 

16 

5 

39 

61 

51 

70 

73 

82 

6 

100 

100 

95 

95 

92 

88 

7 

11 

31 

16 

26 

19 

25 

8 

74 

39 

67 

59 

64 

78 

9 

88 

41 

93 

68 

100 

100 

10 

1 

25 

5 

24 

6 

19 

11 

SO 

75 

59 

62 

69 

53 

12 

42 

77 

51 

83 

59 

95 

13 

0 

22 

17 

15 

28 

0 

14 

1 

45 

19 

38 

23 

39 

Mean 

44 

53 

49 

56 

52 

62 

Stony  Island 


1 

0 

0 

0 

0 

42 

17 

2 

0 

9 

22 

26 

100 

95 

3 

0 

0 

90 

73 

81 

84 

4 

0 

6 

31 

47 

36 

81 

5 

0 

11 

1 

28 

84 

100 

6 

45 

39 

45 

78 

81 

86 

7 

38 

42 

39 

73 

92 

99 

8 

100 

100 

100 

100 

100 

100 

9 

33 

20 

23 

58 

23 

63 

10 

55 

63 

41 

94 

94 

96 

11 

81 

72 

70 

64 

72 

100 

Mean 

32 

33 

42 

58 

73 

84 
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Relationship  between  Macrophytes  and  Physical  Envirorwient 

Water  depth,  light  transmission,  and  current  velocity  measurements  were 
taken  with  each  group  of  three  Ponar  samples  and  at  each  grid  line  Intersection 
(Tables  1-6  of  Appendix  K),  Water  depth  at  grapnel  stations  sometimes  exceeded 
30  ft.  Many  stations  were  located  in  or  adjacent  to  the  shipping  channel, 
where  a  difference  in  horizontal  distance  of  25  to  50  ft  was  accompanied  by  a 
change  in  water  depth  of  up  to  18  ft.  Light  transmission  varied  from  0  to 
98*.  Transmission  was  high  in  shallow  water  in  beds  of  Chara  spp.,  and  low  in 
deep  water  or  in  thick  beds  of  submersed  macrophytes.  Currents  ranged  from  a 
maximum  of  4.0  ft/s  at  the  head  of  Stag  Island  to  zero  in  shallow,  protected 
areas  at  Belle  Isle  and  Stony  Island. 

The  average  depths  at  which  Ponar  samples  of  submersed  plants  were 
collected  varied  little  between  the  sampling  locations,  ranging  only  from  8  ft 
at  Stag  Island  to  6  ft  at  Point  Hennepin  and  Stony  Island  (Table  33K  Light 
transmission  and  current  velocity  varied  more  widely.  Average  light 
transmission  was  72*  lower  at  Stony  Island  than  at  Stag  Island,  and  values 
were  typically  about  2-3  times  higher  in  the  St.  Clair  River  than  in  the 
Detroit  River.  Similarly,  current  velocities  in  the  St.  Clair  River  were 
about  twice  those  in  the  Detroit  River.  In  general,  bottom  current  velocities 
were  about  55*  of  those  at  the  surface. 

In  the  St.  Clair  River,  light  transmission  and  current  velocity  decreased 
markedly  from  June  to  September  in  beds  of  submersed  plants  but  declined  less 
sharply  or  not  at  all  in  adjacent  areas  without  plants  (Table  34).  Average 
reduction  in  light  transmission  values  was  25-60*  in  plant  beds  and  14-35*  in 
adjacent  plant-free  areas.  Reduction  of  light  transmission  values  in 
plant-free  areas  was  probably  due  to  changes  in  sediment  turbidity  or  plankton 
abundance.  Current  velocities  decreased  10-50*  at  the  surface  and  30-70*  at 
the  bottom  between  June  and  September  in  plant  beds,  but  did  not  decrease  in 
areas  devoid  of  plants.  Reduction  in  average  current  velocity  during  the 
season  ranged  from  50  to  80*  (Table  34).  Reductions  were  similar  in  the 
Detroit  River  but  were  not  as  obvious  because  the  seasonal  ranges  of  light  and 
current  velocities  were  smaller. 

We  treated  average  water  depth,  light  transmission,  and  current  velocity 
data  associated  with  each  of  the  common  macrophyte  taxa  shown  (Table  35), 
separately  by  river,  but  averaged  them  over  months  to  mask  the  variation  in 
seasonal  changes  in  light  and  velocity.  The  purpose  of  the  table  is  to 
provide  an  average  condition  under  which  the  taxa  occur  in  the  two  rivers,  and 
thus  enable  us  to  group  taxa  that  occur  under  similar  conditions.  The  table 
also  includes  the  result  of  a  correlation  analysis  between  the  biomass  of  each 
taxon  and  depth,  light,  and  velocity. 

Several  taxa  in  both  rivers  were  associated  more  frequently  than  others 
with  various  depth  levels,  light  transmissions,  and  current  velocities  (Table 
36).  For  example,  both  P.  richardsonii  and  P.  gramineus  were  more  common  in 
areas  where  current  velocities  exceeded  0.7  7t/s,  but  P.  richardsonii  occurred 
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Table  33.  Mean  depth  (ft),  light  transnittance  (t),  and  current  velocity  (ft/s)  at 
stations  where  submersed  macrophytes  were  sampled  In  the  St.  Clair  and 
Detroit  rivers. 


Location 


Light 

Depth  transmittance  Current  velocity 

Surface  Bottom 


Stag  Island  8 
Fawn  Island  6 
Russell  Island  7 
Belle  Isle  7 
Point  Hennepin  6 
Stony  Island 


so  1.5  1.0 

47  1.2  0.7 

36  .  1.3  0.6 

19  0.6  0.4 

16  0.3  0.1 

0.7  0.4 


6 


14 
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Table  34.  Mean  light  transmittance  (S)  and  current  velocities  (ft/s)  measured  in  beds 

of  submersed  macrophytes  and  In  areas  without  submersed  macrophyte  beds  in  the 
St.  Clair  River  In  1983  and  1984*^. 


Lloht  transmittance 

Current  velocity 

Taxon 

June 

July-August 

September 

June 

July-August  ; 

^tember 

No  plants 

64 

42 

45 

2.2*^ 

2.6 

2.2 

Chara  spp. 

57 

55 

43 

1.2 

0.7 

0.6 

El odea 
canadensis 

47 

27 

20 

1.0 

0.4 

0.3 

Nyriophyllum 

spicatum 

48 

27 

19 

0.7 

0.3 

0.2 

Nitella 

“TTexTTls 

41 

33 

28 

1.4 

1.1 

0.4 

Potamooeton 

gramlneus 

53 

50 

38 

1.5 

0.8 

0.6 

Potamooeton 

spp. 

55 

42 

33 

1.4 

0.7 

0.6 

Potamooeton 

richardsonll 

49 

36 

24 

1.4 

0.5 

0.3 

Mean  of  measurements  at  surface  and  bottom. 
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Table  35.  Mean  depth  (ft),  light  transmittance  (*),  and  current  velocity  (ft/s)  in  beds  of 
submersed  macrophyte  taxon  in  the  St.  Clair  (S)  and  Detroit  (0)  rivers,  June 
14  -  SeptendMr  20,  1983-1964. 


Taxon 

Depth 

Light 

transmi ttance 

Current 

velocity 

S 

0 

S 

D 

S 

D 

S 

D 

Chara  spp. 

559 

115 

6(-)*/ 

7(-) 

52( 

+)  24(+) 

0.8 

0.4 

El odea 
canadensis 

218 

48 

9 

5 

31 

10 

0.6 

0.2 

Heteranthera 

dubia 

47 

F 

5 

F 

14 

F 

0.4 

Myriophyllum 

spicatum 

86 

150 

8(-) 

6 

31 

21 

0.4 

0.3 

Wajas 

“nMilis 

40 

51 

4 

6 

48 

25 

0.7 

0.4 

Nitella 

hyaDna 

56 

89 

9 

6 

34 

18 

1.0 

0.2 

Ni tel lops is 
obtusa 

F 

71 

F 

6 

F 

27 

F 

0.2 

Potamoqeton 

.crispus 

34 

80 

8 

6 

44 

10 

0.4 

0.3 

Potamoqeton 

gramineuS 

328 

33 

6(+) 

6 

47 

26 

1.0 

0.4 

Potamoqeton 

spp. 

424 

266 

7 

6(-) 

43 

19 

0.9 

0.3(-) 

Potamoqeton 

richardsonii 

253 

179 

8 

7 

36 

12 

0.7 

0.4 

Potamoqeton 

zosteriformis 

24 

47 

7 

8 

53 

19 

0.5 

0.3 

Vallisneria 

americana 

32 

551 

6 

7 

38 

16(-) 

0.4 

0.3 

Significant  correlation  (P  <  0.05)  between  taxon  biomass  and  physical  variables,  sign 
indicates  inverse  (-)  or  positive  (+)  relationship. 


b/ 


Few  or  none  present. 
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Table  36.  Taxa  associations  with  water  depth,  light  transmission,  and  current  velocity 
In  the  St.  Clair  and  Detroit  rivers,  June-September  1983-1984. 


St.  Clair  River 


Mean  depth  >  7  ft. 
Mean  light  transmission  <  42X 


Mean  depth  <  7  ft. 

Mean  light  transmission  >  421 


Velocity  (ft/s) 

>  0.7  _  <  0.7  >0.7 

P.  richardsonTT  El odea  canadensis  Chara  sod I 

Myrlophynum  spicatum  P.  gramlneus 


<0.7 

Potamooeton  spp. 


Detroit  River 


Mean  Depth  >  6  ft. 
Velocity  >  U.3  ft/s 


Mean  light  transmission  >  21t 
Chara  spp. 

f^rlophyllum  spicatum 


Mean  light  transmission  <  16t 
yaiTlsnerla  amerlcaTiii 
t».  rlchar3sonTj 
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more  frequently  than  P.  qramlneus  in  water  deeper  than  7  ft.  Vallisneria  and 
P.  richardsonii  appear  to  be  adapted  to  the  low  light  transmission  in  the 
Uetroit  Mver. 

Significant  correlations  of  the  biomass  of  macrophyte  taxa  with  physical 
measurements  were  few;  they  are  most  often  with  depth  and  least  often  with 
current  (Table  35).  Chara  spp.  in  both  rivers  was  associated  negatively  with 
depth  and  positively  with  light.  Since  these  two  physical  variables  are  inversely 
related,  Chara  spp.  biomass  may  be  limited  by  low  light.  The  negative  correlation 
between  Potamogeton  spp.  and  depth  may  be  related  to  the  higher  current  usually 
associated  with  deeper  water  near  the  navigation  channel  in  the  Detroit  River. 

The  biomass  of  Potamogeton  gramineus  tended  to  be  higher  in  deeper  water  in 
the  St.  Clair  River.  Biomass  ot  Hyriophyllum  spicatum  in  the  St.  Clair  River 
was  higher  at  depths  greater  than  8  ft  than  at  lesser  depths. 

JUVENILE  AND  ADULT  FISH 

Composition  and  Distribution  of  Catch 

We  captured  1,775  fish  of  36  different  species  in  1983  and  1,038  fish  of 
26  species  in  1984  (Table  37  and  Appendix  R).  Of  the  39  species  represented, 
only  7  were  captured  commonly  (>  50  fish/year):  yellow  perch,  rock  bass, 
hornyhead  chub,  spottail  shiner,  striped  shiner,  rainbow  smelt  and  white  sucker, 
collectively  made  up  86%  of  the  total  for  both  years  combined.  Only  yellow 
perch  and  rock  bass  were  common  in  both  rivers  in  both  years.  Thirteen  species 
collected  in  1983  were  not  taken  in  1984;  of  these,  11  were  represented  by  a 
single  individual  and  the  other  2  by  3  and  10  specimens.  Three  species  caught 
in  1984  but  not  in  1983  were  represented  by  only  one  fish  each. 

A  larger  number  of  fish  species  were  collected  in  the  Detroit  River  than 
in  the  St.  Clair  River,  particularly  in  1983.  Sixteen  species  were  collected 
only  in  the  Detroit  River,  of  which  channel  catfish,  stonecat,  white  bass, 
white  perch,  and  brown  bullhead  were  abundant  enough  to  be  considered  common 
(Table  37).  Trout-perch,  striped  shiner,  and  rainbow  trout  were  collected 
only  in  the  St.  Clair  River.  Frequency  of  capture  of  most  species  by  year, 
river,  or  presence  of  vegetation  was  erratic  (Tables  37,  38,  and  39). 

In  both  1983  and  1984,  the  numerically  dominant  species  in  the  catch,  yellow 
perch  and  rock  bass,  were  collected  during  every  month  (Table  40).  Two  common 
species,  rainbow  smelt  and  spottail  shiners,  were  collected  most  often  in  May 
and  June.  Catches  of  other  species  showed  both  seasonal  and  spatial  variation. 
Channel  catfish  were  present  only  in  the  Detroit  River,  where  they  were  captured 
in  all  months  except  July.  In  the  St.  Clair  River,  striped  shiners  were  abundant 
in  June  and  October  and  hornyhead  chubs  from  July  to  October.  Some  of  the 
large  seasonal  catches  probably  reflected  migrations  or  spawning  runs.  For 
example,  the  white  suckers  captured  in  May  were  gravid  and  the  hornyhead  chubs 
captured  in  July  were  in  spawning  coloration  and  had  well -developed  breeding 
tubercles. 
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Ttbit  37.  Total  twabor,  porcant  of  total,  and  Man  lonfth  (m)  of  fith  colloctad  <n  tho  St.  C1a<r  and  Detroit  rivors  during 
f  1983  and  1984. 
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Table  38.  Numbers  and  weights  (g)  of  fish  collected  In  the  St.  Clair  and 
Detroit  rivers  in  1983  and  1984. 


Species 

1983 

1984 

St. 

Clair 

Oetroit 

St. 

Clair 

Detroit 

No. 

Wt(gl 

TIoT^ 

Wt{g) 

No. 

wtlg) 

^JtTgT 

Yellow  perch 

733 

18391 

256 

6131 

250 

10186 

115 

5151 

Hornyhead  chub 

176 

2857 

12 

236 

38 

631 

5 

130 

Rock  bass 

153 

11108 

143 

9271 

88 

12784 

158 

13339 

Striped  shiner 

55 

818 

0 

0 

1 

10 

0 

0 

Spottail  shiner 

38 

465 

32 

357 

2 

22 

13 

135 

Rainbow  smelt 

28 

368 

18 

82 

146 

1260 

0 

0 

Smallmouth  bass 

15 

323 

5 

51 

3 

1944 

2 

38 

White  sucker 

11 

1815 

1 

100 

6 

6547 

55 

46030 

Black  crappie 

5 

840 

1 

350 

1 

352 

1 

178 

Bluegill 

2 

180 

4 

99 

0 

0 

1 

12 

Pumpk inseed 

2 

74 

2 

200 

3 

168 

3 

236 

Alewife 

2 

31 

0 

0 

31 

234 

13 

36 

Trout -perch 

2 

27 

0 

0 

2 

24 

0 

0 

Conmon  carp 

1 

2700 

8 

11824 

0 

0 

3 

5100 

Northern  pike 

1 

1500 

1 

2000 

1 

1700 

0 

0 

Bowfin 

1 

1400 

0 

0 

0 

0 

0 

0 

Walleye 

1 

120 

0 

0 

4 

1442 

4 

3650 

Urgemouth  bass 

1 

14 

0 

0 

0 

0 

0 

0 

Connon  shiner 

1 

13 

0 

O' 

0 

0 

0 

0 

Mottled  sculpin 

1 

6 

0 

0 

0 

0 

0 

0 

Channel  catfish 

0 

0 

18 

16458 

0 

0 

34 

29188 

Stonecat 

0 

0 

11 

1384 

0 

0 

35 

3988 

White  perch 

0 

0 

10 

470 

0 

0 

0 

0 

White  bass 

0 

0 

5 

1227 

0 

0 

5 

490 

Black  redhorse 

0 

0 

3 

1967 

3 

2722 

2 

1672 

Brown  bullhead 

0 

0 

3 

663 

0 

0 

5 

1462 

Yellow  bullhead 

0 

0 

3 

388 

0 

0 

0 

0 

Golden  redhorse 

0 

0 

2 

1582 

1 

1200 

0 

0 

Bigmouth  buffalo 

0 

0 

1 

800 

0 

0 

0 

0 

Freshwater  drum 

0 

0 

1 

680 

1 

650 

0 

0 

White  crappie 

0 

0 

1 

150 

0 

0 

0 

0 

Goldfish 

0 

0 

1 

74 

0 

0 

0 

0 

Stoneroller 

0 

0 

1 

13 

0 

0 

0 

0 

Logperch 

0 

0 

1 

10 

0 

0 

0 

0 

Gizzard  shad 

0 

0 

1 

9 

0 

0 

0 

0 

Emerald  shiner 

0 

0 

1 

7 

0 

0 

0 

0 

Rainbow  trout 

0 

0 

0 

0 

1 

258 

0 

0 

American  eel 

0 

0 

0 

0 

0 

0 

1 

360 

White  perch  X  wh 

ite 

bass  hybrid 

0 

0 

0 

0 

0 

0 

1 

16 

Total 

1229 

44768 

546 

54655 

582 

42139 

456 

111211 
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Table  39.  Numbers  and  weights  (g)  of  fish  collected  In  vegetated  or 

non-vegetated  areas  in  the  St.  Clair  and  Detroit  rivers  in  1983  and 
1984. 


1983  _  _ 1984 


Species 

Vegetated 

Nb.  Wt 

Non-vegetated 
JIoT  Bt 

Vegetated 

Flo.  “Wt" 

Non-vegetated 
No.  Wt - 

Yellow  perch 

714 

16282 

275 

8240 

191 

7664 

174 

7673 

Rock  bass 

130 

8197 

166 

12182 

107 

9029 

139 

17094 

Hornyhead  chub 

113 

1869 

75 

1224 

22 

386 

21 

380 

Striped  shiner 

45 

723 

10 

95 

1 

10 

0 

0 

Spottail  shiner 

44 

539 

26 

283 

8 

80 

7 

77 

Channel  catfish 

7 

7100 

11 

9358 

10 

9140 

24 

20048 

Coomon  carp 

5 

6180 

4 

8344 

3 

5100 

0 

0 

Sinai Imouth  bass 

S 

40 

15 

334 

1 

28 

4 

1954 

Rainbow  smelt 

4 

18 

42 

432 

99 

836 

47 

424 

Black  redhorse 

3 

1967 

0 

0 

5 

4394 

0 

0 

Pufflpk inseed 

3 

140 

1 

134 

2 

92 

4 

312 

White  sucker 

3 

139 

9 

1776 

3 

3249 

58 

49328 

White  perch 

3 

43 

7 

427 

0 

0 

0 

0 

Brown  bullhead 

2 

449 

1 

214 

5 

1462 

0 

0 

Stonecat 

2 

214 

9 

1170 

21 

2460 

14 

1528 

Northern  pike 

1 

2000 

1 

1500 

1 

1700 

0 

0 

Bowf i n 

1 

1400 

0 

0 

0 

0 

0 

0 

Freshwater  drum 

1 

680 

0 

0 

0 

0 

1 

650 

Golden  redhorse 

1 

708 

1 

874 

1 

1200 

0 

0 

Black  crappie 

1 

214 

5 

976 

1 

352 

1 

178 

Yellow  bullhead 

1 

190 

2 

198 

0 

0 

0 

0 

White  crappie 

1 

150 

0 

0 

0 

0 

0 

0 

Goldfish 

1 

74 

0 

0 

0 

0 

0 

0 

Alewife 

1 

16 

1 

15 

3 

70 

41 

200 

Bluegill 

1 

14 

5 

265 

1 

12 

0 

0 

Largemouth  bass 

1 

14 

0 

0 

0 

0 

0 

0 

Comnon  shiner 

1 

13 

0 

0 

0 

0 

0 

0 

Stoneroller 

1 

13 

0 

0 

0 

0 

0 

0 

White  bass 

0 

0 

5 

1227 

4 

148 

1 

342 

Trout-perch 

0 

0 

2 

27 

1 

12 

1 

12 

Bigmouth  buffalo 

0 

0 

1 

800 

0 

0 

0 

0 

Walleye 

0 

0 

1 

120 

4 

2342 

4 

2750 

Logperch 

0 

0 

1 

10 

0 

0 

0 

0 

Gizzard  shad 

0 

0 

1 

9 

0 

0 

0 

0 

Emerald  shiner 

0 

0 

1 

7 

0 

0 

0 

0 

Mottled  sculpin 

0 

0 

1 

6 

0 

0 

0 

0 

American  eel 

0 

0 

0 

0 

1 

360 

0 

0 

Rainbow  trout 

0 

0 

0 

0 

0 

0 

1 

258 

White  perch  X  white 
bass  hybrid  0 

0 

0 

0 

0 

0 

1 

16 

Total 

1096 

50309 

679 

49779 

495 

50126 

543 

103224 

74 


Table  40.  Numbers 

rivers. 

of  common  species  of 
May-October  1983  and 

fish  collected  1n 

1984. 

the  St.  Clair 

and  Detroit 

Month  and  species 

T98r 

1984^ 

T9B3 

1984 

May 

RainbOM  smelt 

20 

0 

18 

0 

Spottail  shiner 

20 

0 

12 

3 

White  sucker 

1 

0 

0 

55 

Rock  bass 

1 

3 

24 

40 

Yellow  perch 

1 

5 

22 

26 

Stonecat 

0 

0 

1 

2 

June 

Yellow  perch 

67 

14 

8 

10 

Striped  shiner 

18 

0 

0 

0 

Hornyhead  chub 

13 

0 

0 

1 

Rainbow  smelt 

8 

146 

0 

0 

Rock  bass 

6 

4 

32 

43 

Trout-perch 

1 

2 

0 

0 

Spottail  shiner 

0 

1 

9 

4 

White  perch 

0 

0 

8 

0 

White  bass 

0 

0 

5 

3 

Stonecat 

0 

0 

1 

21 

July 

Yellow  perch 

186 

68 

84 

18 

Hornyhead  chub 

59 

6 

7 

1 

Rock  bass 

40 

45 

33 

28 

Alewife 

2 

0 

0 

11 

Pumpk Inseed 

1 

0 

0 

2 

Spottail  shiner 

1 

0 

8 

5 

Channel  catfish 

0 

0 

4 

2 

Black  redhorse 

0 

0 

1 

1 

Smallmouth  bass 

0 

3 

0 

0 

Common  carp 

0 

0 

0 

3 

September 

Yellow  perch 

223 

106 

40 

14 

Rock  bass 

51 

20 

23 

19 

Hornyhead  chub 

41 

2 

1 

2 

Smallmouth  bass 

13 

0 

0 

0 

Spottail  shiner 

13 

1 

3 

0 

White  sucker 

5 

0 

0 

0 

Northern  pike 

1 

1 

0 

0 

Black  crappie 

1 

1 

0 

0 

Pumpk inseed 

1 

2 

2 

0 

Channel  catfish 

0 

0 

9 

29 

Common  carp 

0 

0 

3 

0 

Stonecat 

0 

0 

3 

2 

Black  redhorse 

0 

3 

1 

1 

Alewife 

0 

30 

0 

0 

October 

Brown  bullhead 

0 

0 

0 

5 

Yellow  perch 

256 

57 

102 

47 

Hornyhead  chub 

63 

30 

3 

1 

Rock  bass 

55 

16 

31 

28 

Striped  shiner 

35 

0 

0 

0 

Black  crappie 

4 

0 

1 

1 

White  sucker 

4 

6 

1 

0 

Spottail  shiner 

4 

0 

0 

1 

Smallmouth  bass 

2 

0 

5 

2 

Common  carp 

1 

0 

3 

0 

Stonecat 

0 

0 

6 

9 

Channel  catfish 

0 

0 

5 

3 

An  average  of  2.4  species  were  collected  per  net  set  in  1983-1984.  The 
average  number  of  species  caught  was  nominally  higher  in  1983  than  1984  at  all 
locations  (Table  41),  but  was  significantly  higher  only  at  Stony  Island.  The 
number  of  fish  species  per  net  set  was  highest  during  July-October  at  most 
locations  in  both  years  (Fig.  13).  Catches  were  significantly  greater  in 
October  than  in  May  and  July  at  Russell  Island,  and  in  July  than  in  May  at 
Stag  Island  (Table  41).  There  were  no  significant  differences  in  the  number 
of  species  collected  per  net  set  in  the  vegetated  or  non-vegetated  areas  at 
each  location,  and  catches  were  not  consistently  higher  in  either  type  of 
habitat  over  all  locations  (Table  41).  The  number  of  species  collected 
differed  slightly  between  nets  set  in  vegetated  and  non-vegetated  areas  in 
July  and  September  (Fig.  14). 

Abundance 

The  mean  catch  for  all  species  combined  was  larger  in  1983  than  in  1984, 
increased  from  May  to  October,  was  larger  in  the  St.  Clair  River  than  in  the 
Detroit  River,  and  was  larger  in  nets  set  in  vegetated  than  in  non-vegetated 
areas  (Table  42).  To  determine  if  these  differences  were  significant,  we 
analyzed  the  variance  of  total  catch  and  the  abundance  of  yellow  perch  and 
rock  bass,  the  two  most  abundant  species,  against  year,  month,  river, 
locations,  and  presence  or  absence  of  vegetation  (Appendix  T).  Computationally, 
this  is  a  lengthy  analysis,  and  to  simplify  it,  we  analyzed  each  location 
separately.  We  found  few  significant  differences  in  catch  between  years,  among 
months,  or  between  vegetated  and  non-vegetated  areas. 

The  mean  catch  of  all  species  combined  was  not  significantly  different 
between  1983  and  1984  at  any  of  the  locations  (Table  43).  The  catch  in  1984 
was  69%  lower  than  in  1983  at  Stag  Island  and  29%  higher  than  in  1983  at  Stony 
Island.  Differences  in  catch  between  years  at  each  island  declined  progressively 
from  upstream  to  downstream  locations  (Fig.  15).  Thus,  there  was  a  53%  decline 
in  the  St.  Clair  River  from  1983  to  1984  and  a  16%  decline  in  the  Detroit  River. 
Catches  in  July,  August,  and  September,  were  54,  44,  and  65%  lower,  respectively, 
in  1984  than  in  1983  (Fig.  16).  Fluctuations  between  years  were  substantially 
lower  in  the  Detroit  than  in  the  St.  Clair  river.  Monthly  trends  in  catch  at 
each  location  changed  little  between  years.  Nets  set  in  vegetated  areas  at 
Fawn  Island  contained  significantly  more  fish  than  did  those  set  in  non-vegetated 
areas.  At  all  other  islands,  catches  in  nets  set  in  vegetated  and  non-vegetated 
areas  did  not  differ  significantly  (Table  43).  For  all  islands,  catches  were 
50%  less  in  1984  than  in  1983  in  vegetated  areas  and  27%  less  in  non-vegetated 
areas  (Table  44).  More  fish  were  caught  in  nets  set  in  vegetation  in  both 
rivers  in  1983  and  in  the  St.  Clair  River  in  1984,  but  not  in  the  Detroit 
River  in  1984.  Seasonal  differences  between  catches  in  vegetated  and 
non-vegetated  areas  were  small  in  May  and  October  and  largest  in  June,  July, 
and  September  (Fig.  17). 

The  mean  catch  of  yellow  perch  was  consistently  higher  in  1983  than  in 
1984,  but  this  difference  was  significant  only  at  Russell  Island  and  Belle 
Isle  (Table  45).  Catches  were  higher  in  July,  September,  and  October  at  most 
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Table  41.  Ptean  numbers  of  fish  species  collected  by  year,  month  and  In  vegetated  (V)  and 

non-vegetated  (N)  areas  In  the  St.  Clair  and  Detroit  rivers.  Adjacent  values  that  are 
Jointly  underlined  are  not  significantly  different  (P  <  0.05). 
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May  June  July  Aug.  Sept.  Oct. 

Time  (months) 


Figure  14.  Seasonal  diversity  (square  root  of  total  number  of 
species  captured  per  net  set  0.5)  of  fishes  in 
vegetated  and  non-vegetated  areas. 


Stag  Fawn  Russell  Belle  Pt.  Hennepin  Stony 


Location 


Figure  15.  Mean  catch  (square  root  of  mean  catch  +  0.5)  of  fish 
at  six  locations  in  the  SCDRS. 
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Table  42.  Mean  total  catch  of  fish  by  year,  month,  river,  location,  and 
vegetated  and  non-vegetated  areas  in  the  St.  Clair  and  Detroit 
rivers. 


Effect  N  Mean 


Year 


1983 

120 

14.8 

1984 

120 

8.6 

Month 

May 

48 

5.5 

June 

48 

9.1 

July 

48 

13.1 

September 

48 

14.2 

October 

48 

16.6 

River 

St.  Clair 

120 

15.1 

Detroi t 

120 

8.4 

Location 

Stag  Island 

40 

18.5 

Fawn  Island 

40 

11.0 

Russel!  Island 

40 

15.8 

Belle  Isle 

40 

9.3 

Pt.  Hennepin 

40 

6.6 

Stony  Island 

40 

9.2 

Plants 


Non-vegetated 

Vegetated 


126 

114 


9.7 

14.0 
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Table  43.  Total  catch  of  adult  and  Juvenile  fish  by  year,  month,  and  In  vegetated  (V)  and 

non-vegetated  (M)  areas  In  the  St.  Clair  and  Detroit  rivers.  Adjacent  values  that  are 
Jointly  underlined  are  not  significantly  different  (P  <  0.05). 


Location  Years  Months  Area 


Stag  Island 

28.2 

8.8 

47.5 

35.2 

3.6 

3.5 

2.5 

21.0 

16.0 

1983 

1984 

Oct. 

Sep. 

Ma^_ 

June 

July 

(N) 

(V) 

Fawn  Island 

14.0 

8.1 

18.8 

16.9 

10.2 

9.2 

0.1 

20.4 

4.2 

1983 

1984 

July 

Sep. 

June 

Oct. 

May 

(V) 

(N) 

Russell  Island 

19.2 

12.2 

30.2 

22.1 

12.8 

10.2 

3.4 

17.8 

13.5 

• 

1983 

1984 

July 

June 

Sep. 

Oct. 

May 

JV) 

(N) 

Belle  Isle 

11.0 

7.6 

15.0 

10.4 

7.6 

7.0 

6.5 

9.6 

8.9 

1983 

1984 

Oct. 

July 

May 

June 

Sep. 

(W) 

(V) 

Point  Hennepin 

8.2 

5.0 

10.5 

10.2 

5.2 

3.8 

3.2 

7.4 

5.9 

1983 

1984 

Oct. 

July 

May 

Sep. 

June 

(V) 

(N) 

Stony  Island 

10.3 

8.0 

13.2 

10.2 

8.5 

7.4 

6.4 

10.2 

7.9 

1984 

1983 

May 

Sep. 

June 

Oct. 

July 

Figure  16.  Mean  seasonal  catch  (square  root  of  mean  catch  +  0.5)  of  fish  at 
six  locations  in  the  SCORS. 
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Table  44.  Number  of  fish  caught  by  month  In  vegetated  and  non-vegetated  areas  in 
the  St.  Clair  and  Detroit  rivers  In  1983  and  1984. 


Month 

St.  Clair  River 

Detroit 

River 

Vegetated 

1983 

Non-vegetated 
1983  1984 

Vegetated 

1983  1984 

Non-vegetated 
1983  1W4 

May 

24 

7 

23 

3 

32 

8 

50 

120 

June 

86 

109 

32 

60 

18 

56 

50 

26 

July 

179 

78 

111 

44 

80 

28 

61 

47 

September 

232 

88 

116 

82 

53 

30 

37 

44 

October 

295 

40 

130 

71 

96 

51 

66 

46 

Total 

816 

322 

412 

260 

279 

173 

264 

283 
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Table  44.  Number  of  fish  caught  by  month  In  vegetated  and  non-vegetated  areas  In 
the  St.  Clair  and  Detroit  rivers  In  1983  and  1984. 


St.  Clair  River _  _ Detroit  River 


Month 

Vegetated 

19ro^^l984 

Non-vegetated 
1583  1984 

Vegetated 
1983  T984 

Non-vegetated 
1983  1984 

May 

24 

7 

23 

3 

32 

8 

50 

120 

June 

86 

109 

32 

60 

18 

56 

50 

26 

July 

179 

78 

111 

44 

80 

28 

61 

47 

September 

232 

88 

116 

82 

53 

30 

37 

44 

October 

295 

40 

130 

71 

96 

51 

66 

46 

Total 

816 

322 

412 

260 

279 

173 

264 

283 

84 


Figure  17.  Mean  monthly  catch  (square  root  of  mean  catch 
+  0.5)  of  fishes  In  vegetated  and  non-vegetated 
areas. 


Table  45.  Mean  number  of  yellow  perch  collected  by  year,  month,  and  In  vegetated  (V)  and 
non-vegetated  (N)  In  the  St.  Clair  and  Detroit  rivers.  Adjacent  values  that  are 
jointly  underlined  are  not  significantly  different  (P  <  0.05). 


Location  Years  Months  Area 


Stag  Island 

17.5 

3.5 

28.1 

24.3 

0.4 

0.0 

0.0 

13.7 

7.4 

1983 

1984 

Oct. 

__Se^ 

July 

May 

June 

in _ 

Fawn  Island 

9.9 

6.0 

14.4 

11.5 

7.9 

6.3 

0.0 

15.8 

2.3 

1983 

1984 

July 

Sep. 

June 

Oct. 

May 

(V) 

(N) 

Russell  Island 

9.1 

2.9 

17.0 

5.4 

4.8 

2.3 

0.8 

7.2 

4.7 

1983 

1984 

July 

Sep. 

Oct. 

June 

May 

(V) 

(N) 

Belle  Isle 

6.2 

1.8 

9.8 

4.9 

2.9 

1.9 

0.8 

4.4 

3.7 

1983 

1984 

Oct. 

July 

Sep. 

May 

June 

(V) 

(N) 

Point  Hennepin 

5.3 

3.5 

8.5 

7.3 

3.0 

2.4 

1.0 

5.5 

3.4 

1983 

1984 

Oct. 

July 

Sep. 

May 

June 

(V) 

(N) 

Stony  Island 

1.3 

0.3 

1.8 

0.9 

0.6 

0.5 

0.4 

1.3 

0.5 

1983 

1984 

May  Sep.  July  June  Oct. 

iv) 
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locations,  but  the  differences  were  significant  only  at  Stag  Island,  Russell 
Island  and  Belle  Isle  (Fig.  18).  Significantly  more  yellow  perch  were  caught 
in  nets  set  in  vegetation  than  in  non-vegetated  areas  at  Fawn  Island  (Table 
45);  differences  were  greatest  in  June,  July,  and  September  (Fig.  19). 

Rock  bass  densities  were  higher  in  1983  than  1984,  but  were  significantly 
higher  only  at  Russell  Island  and  Belle  Isle  (Table  46).  Monthly  differences 
were  significant  only  at  Stag  and  Russell  islands,  and  catches  were  dominant 
in  either  July,  September,  or  October  (Table  46).  Monthly  trends  at  each 
location  did  not  differ  by  year  (Fig.  20).  Catches  of  rock  bass  over  all 
locations  did  not  differ  significantly  between  vegetated  and  non-vegetated 
areas  (Fig.  21).  The  total  combined  catch  of  the  remaining  species  was  higher 
in  1983  than  in  1984  (Table  37);  however,  more  rainbow  smelt,  channel  catfish, 
white  suckers,  stonecats,  alewives,  and  walleyes  were  caught  in  1984  than  in 
1983.  Catches  of  all  species  were  greater  in  the  St.  Clair  than  in  the 
Detroit  River  except  for  common  carp  in  1983  and  rock  bass,  spottail  shiners, 
and  white  suckers  in  1984  (Table  38).  Few  consistent  trends  relating 
abundance  of  these  species  to  the  presence  or  absence  of  plants  were  evident 
(Table  39),  although  channel  catfish,  smallmouth  bass,  and  white  suckers  were 
more  abundant  in  both  years  in  non-vegetated  areas. 

Most  of  the  fish  that  we  caught  were  adults  rather  than  juveniles,  as 
evidenced  by  their  mean  length  (Table  37).  The  only  juveniles  we  captured 
frequently  were  yellow  perch  and  rock  bass.  Although  fewer  fish  were  caught 
in  1984  than  in  1983,  most  were  larger  in  1984  than  in  1983.  Total  fish 
biomass  was  also  greater  in  1984  than  in  1983  (Table  38).  Several  large  white 
suckers  and  channel  catfish  captured  in  the  Detroit  River  caused  the  total 
biomass  there  to  be  larger  than  in  the  St.  Clair  River,  even  though  more  fish 
were  captured  in  the  St.  Clair  River. 

Total  biomass  of  all  species,  except  rock  bass  and  white  sucker,  was 
lower  in  1984  than  in  1983  (Table  38).  The  relation  between  total  biomass  of 
most  species  and  their  presence  in  vegetation  was  strong  in  1983  but  weak  in 
1984  (Table  39).  Weights  of  yellow  perch,  hornyhead  chubs,  striped  shiners, 
and  spottail  shiners  were  higher  in  vegetated  than  in  non-vegetated  areas  in 
1983,  but  were  about  equal  in  the  two  types  of  areas  in  1984.  A  consistent 
trend  over  both  years  was  that  of  the  catch  of  rock  bass,  channel  catfish, 
smallmouth  bass  and  white  suckers  being  greater  in  non-vegetated  than  in 
vegetated  areas.  Total  weights  of  fish  caught  increased  from  May  to  October 
(Table  47).  Large  monthly  differences  in  biomass  between  years  and  rivers 
resulted  from  the  catch  of  a  few  large  species  such  as  white  sucker,  channel 
catfish  and  common  carp. 

Relationship  between  Fish  and  Physical  Environment 

A  correlation  analysis  between  fish  catch  data  and  environmental  variables 
(water  depth,  temperature,  current  velocity,  and  light  transmission)  over 
various  combinations  of  bottom  type  (silt-clay,  sand,  rubble),  in  vegetated 
and  non-vegetated  areas  resulted  in  few  significant  correlations.  Yellow 
perch  numbers  correlated  positively  with  temperature  in  two  instances,  and 
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Figure  18.  Mean  seasonal  catch  (square  root  of  mean  catch  +  0.5) 
of  yellow  perch  at  six  locations  in  the  SCORS. 
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Figure  19.  Mean  monthly  catch  (square  root  of  mean  catch 
+  0.5)  of  yellow  perch  in  vegetated  and 
non>vegetated  areas. 
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Table  46.  Mean  nunber  of  rock  bass  collected  by  year,  nontb.  and  In  vesetated  (V)  and 

non-vegetated  (N)  areas  In  the  St.  Clair  and  Detroit  rivers.  Adjacent  values  that  are 
Jointly  underlined  are  not  significantly  different  (P  <  0.05). 


Location  Years  Months  Area 


Stag  Island 

1.6 

1.5 

4.1 

2.0 

1.0 

0.4 

0.4 

1.8 

1.3 

1983 

1984 

Oct. 

July 

Sep. 

June 

May 

m _ 

(V) 

Fawn  Island 

2.1 

1.2 

3.6 

2.6 

2.1 

0.0 

0.0 

2.6 

1.0 

1983 

1984 

Seo. 

July 

Oct. 

May 

June 

(V) 

(N) 

Russell  Island 

3.8 

1.7 

6.0 

4.3 

2.6 

0.9 

0.1 

4.1 

1.6 

• 

1983 

1984 

July 

Sep. 

Oct. 

June 

May 

(H) 

(V) 

Belle  Isle 

5.3 

3.3 

6.1 

4.8 

4.3 

3.0 

3.5 

4.6 

4.0 

1984 

1983 

June 

July 

Oct. 

Sep. 

May 

(M) 

(V) 

Point  Hennepin 

1.1 

0.6 

1.8 

0.9 

0.8 

0.8 

0.4 

0.9 

0.9 

1983 

1984 

May 

July 

Oct. 

June 

Sep. 

(V) 

_ mi 

Stony  Island 

2.6 

1.9 

2.8 

2.5 

2.4 

2.0 

1.9 

2.4 

2.2 

1983 

1984 

May 

June 

Oct. 

July 

Sep. 

W-- 

_ mi 
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Figure  21.  Mean  monthly  catch  (square  root  of  mean  catch 
+  0.5)  of  rock  bass  in  vegetated  and 
non-vegetated  areas. 
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Table  47.  Total  weights  of  comnon  fishes  collected  In  the  St.  Clair  and  Detroit 
rivers  in  May-October,  1983  and  1984. 


Month  and  species 


tHwinra.ir 


nay 

Rainbow  smelt 

296 

0 

82 

0 

Spottai)  shiner 

200 

0 

145 

32 

White  sucker 

840 

0 

0 

46030 

Rock  bass 

6 

848 

1618 

4477 

Yellow  perch 

6 

82 

750 

827 

Stonecat 

0 

0 

220 

298 

Walleye 

0 

0 

0 

1660 

Golden  redhorse 

0 

1200 

0 

0 

June 

Yellow  perch 

736 

719 

226 

521 

Striped  shiner 

197 

0 

0 

0 

Hornyhead  chub 

233 

0 

0 

40 

Rainbow  smelt 

72 

1260 

0 

0 

Rock  bass 

478 

872 

1910 

3744 

Trout-perch 

10 

24 

0 

0 

Spottai 1  shiner 

0 

14 

102 

49 

White  perch 

0 

0 

43S 

0 

White  bass 

0 

0 

1227 

470 

Walleye 

0 

762 

0  • 

0 

Stonecat 

0 

0 

54 

2428 

Bowfin 

1400 

0 

0 

0 

White  sucker 

840 

0 

0 

0 

CoMwn  carp 

0 

0 

4700 

0 

Black  redhorse 

0 

0 

900 

0 

Blgaouth  buffalo 

0 

0 

800 

0 

Freshwater  drum 

0 

0 

680 

0 

July 

Yellow  perch 

S516 

2685 

2187 

939 

Hornyhead  chub 

944 

149 

144 

12 

Rock  bass 

3S96 

6647 

2838 

1271 

Alewlfe 

31 

0 

0 

16 

Pumpk Inseed 

60 

0 

0 

224 

Spottall  shiner 

9 

0 

77 

46 

Channel  catfish 

0 

0 

1770 

1582 

Black  redhorse 

0 

0 

530 

652 

Saiallmouth  bass 

0 

1944 

0 

0 

Connon  carp 

0 

0 

0 

5100 

Walleye 

0 

0 

0 

890 

September 

Yellow  perch 

4594 

3660 

1041 

543 

Rock  bass 

3887 

2510 

1049 

2246 

Hornyhead  chub 

616 

41 

12 

46 

SMllmouth  bass 

309 

0 

0 

0 

Spottall  shiner 

206 

8 

33 

0 

White  sucker 

84 

0 

0 

0 

Northern  pike 

ISOO 

1700 

0 

0 

Black  crapple 

120 

352 

0 

0 

Pumpk inseed 

14 

100 

200 

0 

Channel  catfish 

0 

0 

7704 

25484 

Conaon  carp 

0 

0 

3024 

0 

Stonecat 

0 

0 

268 

250 

Black  redhorse 

0 

2722 

537 

1020 

Alewlfe 

0 

174 

0 

0 

Walleye 

0 

680 

0 

0 

Golden  redhorse 

0 

0 

1582 

0 

Freshwater  drum 

0 

630 

0 

0 

Brown  bullhead 

0 

0 

0 

1462 

Rainbow  trout 

0 

258 

0 

0 

October 

Brown  bullhead 

0 

0 

468 

0 

Yellow  perch 

7539 

3040 

1927 

2321 

Hornyhead  chub 

1064 

446 

62 

32 

Rock  bass 

3141 

1907 

1856 

1601 

Striped  shiner 

608 

0 

0 

0 

Black  crapple 

720 

0 

350 

12 

White  sucker 

51 

6547 

100 

0 

Spottall  shiner 

50 

0 

0 

8 

Smallmouth  bass 

14 

0 

51 

38 

Comaon  carp 

2700 

0 

4100 

0 

Stonecat 

0 

0 

842 

■  912 

Channel  catfish 

0 

0 

6984 

2122 

Northern  pike 

0 

0 

2000 

0 

Walleye 

0 

0 

0 

1100 

American  eel 

0 

0 

0 

300 
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rock  bass  numbers  correlated  negatively  with  current  velocities  in  four 
instances  and  positively  with  temperature  in  two  instances.  Total  number  of 
species  and  total  weight  had  several  positive  associations  with  temperature. 
Associations  with  temperature  were  most  common  and  those  with  current 
velocities  the  least  common.  The  substrate  with  which  the  four  species  were 
most  commonly  associated  was  sandy,  with  or  without  vegetation. 

For  a  summary  analysis,  we  determined  mean  catch  and  weight  of  all  species 
combined,  total  number  of  species  collected,  mean  catch  of  yellow  perch,  rock 
bass,  hornyhead  chubs,  and  spottail  shiners  associated  with  six  sediment-vegetation 
combinations.  The  highest  and  lowest  catches  and  diversity  (number  of 
species)  were  then  listed  with  the  various  sediment-vegetation  combinations 
(Table  48).  For  example,  the  highest  mean  catch  of  hornyhead  chubs  per  net 
set  was  highest  in  sandy  areas  in  vegetation  and  lowest  in  non-vegetated 
rubble  areas.  We  also  found  that  low  current  velocities  were  associated  with 
fine  sediments  and  faster  currents  with  coarse  material.  Vegetation  tended  to 
be  in  areas  with  slower  currents.  Yellow  perch  were  collected  most  often  in 
vegetation,  regardless  of  sediment  type;  rock  bass  were  taken  over  rubble 
without  regard  to  vegetative  cover;  and  hornyhead  chubs  and  spottail  shiners 
were  most  often  caught  over  fine  sediments  in  vegetated  areas. 


DISCUSSION 

DISTRIBUTION  AND  ABUNDANCE  OF  MACROZOOBENTHOS 

The  number  of  taxa  of  macrozoobenthos  listed  in  this  study  (160)  exceeded 
that  in  any  work  on  SCDRS,  Including  that  of  Hiltunen  (1980),  Hiltunen  and 
Manny  (1982),  Ontario  Ministry  of  the  Environment  (1979),  Thornley  and  Hamdy 
(1984),  and  Thornley  (1985).  The  number  of  such  taxa  reported  for  any  aquatic 
system  depends  primarily  on  the  level  of  taxonomic  treatment  and  the  timing 
and  extent  of  the  sampling  program.  In  the  present  study,  we  attempted  to 
identify  most  specimens  at  least  to  genus  (which  potentially  lengthened  our 
list  relative  to  those  in  the  other  published  works),  but  we  also  limited  our 
sampling  to  near-channel  areas  and  to  spring  and  fall  (which  potentially 
shortened  the  list).  Our  list  (Appendix  C)  was  also  made  somewhat  longer  than 
those  in  earlier  works  by  the  inclusion  of  Copepoda  and  Cladocera.  However, 
our  list  might  have  exceeded  300  species,  if  we  had  identified  all  specimens 
to  species,  particularly  within  the  Chironomidae,  Ephemeroptera ,  Trichoptera, 
Odonata,  and  Oligochaeta,  and  added  the  other  remaining  taxa. 

Our  collections  contained  all  of  the  major  taxa  listed  in  past  studies  in 
SCDRS  but  did  not  include  several  less  abundant  taxa  such  as  Crangoryx, 
Dolichopodidae  (Hiltunen  1980),  and  Pseudocleon  (Ontario  Ministry  of  the  Environment 
1979).  In  addition,  we  collected  several  common  chironomid  genera  (Robackia, 
Chernoskia.  and  Lopescladius)  that  had  not  been  reported  from  the  system. 

These  chironomids  were  common  in  the  less  productive  sand-gravel  sediments  and 
their  abundance  may  have  been  underestimated  because  their  thin  body  form  and 
small  size  allowed  them  to  escape  through  the  sieve  (this  is  a  common  problem 
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Table  48.  Fish  catches  and  associated  envlroneental  conditions  In  the  St.  Clair  and  Detroit 
rivers  In  1983-1984. 


Physical  characteristics  _ _ _ Vegetation _ 

_ and  catch _  Absent  Present 


Bottoa  type 

Silt-clay 

Sand 

Rubble 

Silt-clay 

Sand 

Rubble 

Mean  depth  (ft) 

4.3 

4.0 

5.0 

4.4 

4.0 

4.7 

Mean  current  (ft/s) 

0.6 

1.1 

1.1 

0.4 

1.1 

Catch 

Mean  «ft,  all  species 

Mean  catch,  all  species 

Lowest 

Highest 

Highest 

Lowest 

Diversity 

Catch  of  homyhead  chub 

Lowest 

Lowest 

Highest 

Highest 

Catch  of  yellow  perch 

Lowest 

Highest 

Catch  of  spottall  shiner 

Lowest 

Highest 

Catch  of  rock  bass 

Lowest 

Highest 

i 


95 


with  "rare"  taxa,  which  often  are  merely  not  adequately  sampled). 

Comparison  of  zoobenthos  diversity  in  large  river  systems  is  difficult 
because  taxonomic  detail  is  usually  inadequate.  The  following  studies  are 
exceptions.  Barton  (1980)  collected  114  taxa  of  benthic  macroinvertebrates 
from  the  Athabasca  River  in  northern  Alberta,  Canada.  Hudson  and  Nichols  (In 
Press)  recorded  206  taxa  from  the  Savannah  River,  South  Carollna-Georgia.  The 
list  of  334  taxa  from  the  wave-zone  habitat  (0  to  2-m  depth  zone)  of  the 
exposed  shores  of  the  Canadian  portion  of  the  Great  Lakes  (Barton  and  Hynes 
1978)  surpassed  that  for  SCDRS.  Although  several  taxonomic  groups  (e.g. 
ollgochaetes,  chlronomids)  were  treated  at  different  taxonomic  levels  in  the 
two  studies,  the  overall  similarity  was  striking.  The  higher  diversities  of 
mayflies  and  stoneflies  in  the  wave-zone  and  clams  and  leeches  in  SCDRS  are 
noteworthy  exceptions.  Barton  (1980)  pointed  out  the  greater  diversity  of 
sand-dwelling  animals  in  rivers  connecting  ancient  bodies  of  water  with 
waveswept  shores,  such  as  those  of  Lake  Baikal,  Black  Sea,  and  Caspian  Sea, 
and  stated  that  there  are  no  ecological  equivalents  in  glaciated  North 
America.  Barton  used  mollusks  and  malacostracans  as  examples  of  relict  fauna 
not  found  in  glaciated  North  America,  but  SCDRS  may  be  an  exception  because 
both  groups  are  well  represented. 

Variability  in  type  of  gear  and  sieve  size,  plus  the  great  seasonal 
variability  in  numbers  of  small  Individuals  or  Instars,  makes  the  value  of 
numerical  comparisons  of  abundance  between  investigations  dubious.  This 
becomes  immediately  obvious  when  one  realizes  that  our  densities  were  at  least 
10  times  higher  than  those  reported  by  Thornley  (1985)  for  SCDRS.  Some  of  the 
differences  may  reflect  an  increase  in  macrozoobenthos  numbers  and  diversity 
over  time  as  a  result  of  pollution  abatanent  measures  that  occurred  in  the 
1960 's  and  1970' s.  However,  differences  in  the  amount  and  distribution  of 
sampling  effort  and  in  sampling  and  processing  techniques  all  probably 
contributed  to  the  difference— which  points  out  clearly  the  need  for 
standardization.  Other  gross  differences  in  density  between  areas  may  reflect 
differences  in  productivity.  Barton  and  Lock  (1979)  suggested  an  average 
density  of  benthic  organisms  of  about  2,000/m*  in  the  Athabasca  River,  as  well 
as  many  other  streams.  Barton  and  Smith  (1984)  provided  estimates  of  total 
invertebrates  for  a  varletv  of  rivers  in  the  world  that  ranged  from  17/m*  in 
the  Danube  River  (Bulgaria;  to  40,000/m*  in  certain  areas  of  the  Athabasca 
River.  Spring  and  fall  densities  we  measured  in  SCDRS  averaged  24,000/m*. 
Assuming  a  sampling  efficiency  of  only  about  501  (Barton  and  Smith  1984)  due 
to  the  large  mesh  size  of  the  sieves  we  used,  the  densities  in  SCDRS  may  have 
exceeded  those  in  most  rivers  of  the  world. 

However,  one  can  usually  make  confident  quantitative  comparisons  of 
biomass,  which  are  affected  less  from  presence  or  absence  of  large  numbers  of 
small  individuals,  and  by  comparing  selected  species  such  as  Hexagenia. 

Biomass  estimates  for  large  rivers  (Barton  and  Smith  1984)  ranged  from  0.1  to 
8.6  g/m*  and  our  value  of  1.33  g/m*  for  the  SCDRS  equals  or  exceeds  values  for 
six  of  the  eight  rivers  listed.  The  mean  biomass  for  SCDRS  is  higher  than  most 
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listed  for  rivers  below  Impoundments  (Walburg  et  al.  1983),  and  is  nearly  identical 
to  that  reported  for  the  St.  Lawrence  River  (1.4  g/m*)  by  Mills  et  al .  (1981). 
Densities  of  Hexagenia  in  spring  in  SCDRS  (235/m2)  were  higher  than  those  reported 
by  Hudson  and  3wanson  (1972)  for  a  Missouri  River  reservoir  (140/m*),  but  somewhat 
lower  than  those  reported  by  Hiltunen  and  Schloesser  (1983)  for  the  St.  Marys 
River  (361/m*).  Densities  of  Hexagenia  at  transect  VI  in  the  St.  Clair  River  in 
October  1984,  which  ranged  from  3,600  to  6,730/m*,  are  among  the  highest  densities 
reported  in  the  literature,  and  exceed  the  maximum  density  (50/m*)  recorded  by 
Thornley  (1985)  in  the  St.  Clair  River  in  1968  and  1977. 

Large  within-year  and  between-year  variations  in  abundance  of  macrozoobenthos 
can  typically  be  traced  to  life  cycle  patterns.  Most  invertebrates  complete 
several  generations  a  year,  causing  population  structure  to  shift  in  a  matter 
of  weeks  from  one  dominated  by  large  mature  individuals  to  one  of  mainly  small, 
immature  specimens.  Because  density  of  most  taxa  in  SCDRS  is  higher  in  fall, 
we  might  assume  that  age  structure  in  fall  is  dominated  by  young  individuals 
that  are  subject  to  overwinter  mortality.  In  contrast,  populations  with  maximum 
densities  in  spring  may  be  cold-adapted  forms  that  overwinter  with  little  mortality 
or  grow  at  low  temperatures,  and  were  recruited  to  our  No.  30  mesh  screen  by  May. 
Several  genera  of  chironomids  have  this  adaptation  to  low  temperature.  Of  the  24 
taxa  we  analyzed  in  detail,  19  had  maximum  densities  during  the  same  month  in 
successive  years,  and  differences  in  densities  between  years  were  usually  less 
than  30%.  Hydra ,  Oligochaeta,  Manayunkia.  Chironomidae,  and  Acarina  were  the 
only  taxa  with  large,  erratic  seasonal  and  yearly  changes  in  density.  Hiltunen 
(1980)  noted  large  fluxes  between  years  in  the  oligochaete  population  in  the 
St.  Clair  River.  These  large  changes  in  density  were  probably  due  to  the  life 
history  of  oligochaetes,  to  differences  in  behavior  of  the  multiple  species  in 
this  large  group  or  both. 

Of  the  abundant  taxa,  75%  were  most  numerous  at  the  shallower  off-channel 
stations.  The  relative  difference  in  densities  between  off-channel  and 
channel  stations  is  probably  a  true  reflection  of  the  life  history  requirements 
of  each  taxon,  whereas  the  absolute  difference  between  stations  is  probably  a 
sampling  artifact.  Channel  stations  in  particular  are  characterized  by  higher 
current  velocity  and  coarser  sediments.  The  Ponar  dredge  is  inefficient  in 
fast  currents,  and  in  the  hard  clay  or  rubble  substrate,  that  is  characteristic 
of  the  channel  bank  stations.  Many  taxa  (e.g.  Gastropoda,  Diptera,  Trichoptera, 
and  Ephemeroptera)  may  be  abundant  in  these  inadequately  sampled  areas  with  fast 
currents  and  hard  substrate. 

Sediment  particle  size  and  contaminant  distribution  basically  determine 
the  composition  and  density  of  the  benthic  community  in  SCDRS.  The  St.  Clair 
River,  with  its  wider  range  of  sediment  size  and  diversity  of  macrophytes  is 
dominated  by  aquatic  insects,  amphipods,  and  snails  that  are  intolerant  of 
pollution.  Our  samples  were  collected  mainly  along  the  U.S.  shoreline,  which 
is  less  contaminated  than  Canadian  nearshore  waters  (Kauss  and  Hamdy  1985). 

The  diversity  of  macrozoobenthos  in  the  Detroit  River  near  Belle  Isle  is 
similar  to  that  in  the  St.  Clair  River.  The  headwater  areas  of  both  rivers 
support  large  populations  of  the  filter-feeding  caddisflies  Cheumatopsyche  and 
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Hydropsyche.  Densities  of  these  two  genera  are  higher  in  the  Detroit  River 
tnan  in  the  St.  Clair  River,  probably  because  seston  levels  are  higher  in  Lake 
St.  Clair  than  in  Lake  Huron  (Kauss  and  Harody  1985).  Concentrations  of 
contaminants  were  moderately  high  in  the  lower  Detroit  River  (Transect  XVIII) 
but  were  low  at  stations  along  Grosse  He  (Limnotech,  Inc.  1985).  The  bottom 
fauna  near  transect  XVIII  was  dominated  by  oligochaetes,  and  the  fine  sediments 
were  contaminated  with  oil.  The  variety  of  invertebrates  was  greater  but  the 
densities  were  lower  in  the  gravel -cobble  substrate  of  transects  XIX-XXI  than 
at  transects  in  the  upper  Detroit  River.  The  densities  of  most  of  the  more 
primitive  invertebrates,  such  as  Oligochaeta,  Nematoda,  Nemertinea,  and  Manayunkia, 
were  highest  in  the  Detroit  River.  The  transects  in  Lake  St.  Clair  were  devoid 
of  macrophytes  but  the  substrate  was  covered  with  Cladophora  in  October.  The 
lake  community  was  simple,  consisting  of  Hyagenia,  OecetisT  Sphaeriidae, 

Ostracoda,  and  Nematoda,  and  was  typical  of  any  healthy,  lentic  community 
living  on  a  bottom  composed  of  fine  sediments. 

Sand,  a  dominant  substrate  in  many  large  rivers,  is  unsuitable  habitat 
for  many  benthic  invertebrates  (Barton  and  Lock  1979;  Berner  1951).  In  the 
St.  Clair,  Detroit,  and  Athabasca  rivers,  dominant  sediments  range  from  sand 
in  the  Athabasca  River  to  mud  in  the  Detroit  River  (Table  49).  The  constant 
flow,  low  turbidity,  and  luxuriant  plant  growth  in  SCDRS  must  be  major  factors 
in  stabilizing  and  incorporating  finer  sediments  into  what  would  probably  be  a 
typical  river  and  sand  habitat.  Although  current  velocities  are  relatively  high 
in  SCDRS,  most  of  the  littoral  substrates  contain  relatively  high  percentages 
of  silt  and  clay  that  support  large  populations  of  insects  and  crustaceans. 

This  situation  may  be  analogous  to  that  1n  the  Volga  and  Angara  rivers  in 
Russia,  which  also  supoort  high  biomasses  of  amphipods  and  oligochaetes 
(Barton  and  Smith  1984).  The  Athabasca  River,  in  contrast,  is  turbid;  the 
substrate  is  shifting  sand  that  cortains  little  silt  or  clay;  and  the  biomass 
of  macroinvertebrates  is  relatively  low  (Barton  1980). 

In  summary,  the  high  abundance  and  diversity  of  macrozoobenthos  in  SCDRS 
is  due  to  the  quality  and  diversity  of  the  habitat:  (1)  high-quality  water 
enters  SCDRS  from  Lake  Huron,  (2)  a  wide  variety  of  stable  sediments  are 
available,  ranging  from  cohesive  clay  to  cobble,  (3)  current  velocities  vary 
widely,  ranging  from  0  to  6  ft/s,  and  (4)  submersed  and  emergent  macrophytes 
are  diverse  and  abundant. 

DISTRIBUTION  AND  ABUNDANCE  OF  SUBMERSED  MACROPHYTES 

The  submersed  macrophyte  community  in  the  St.  Clair  and  Detroit  rivers 
changed  little  from  1983  to  1984.  Frequency  of  occurrence  of  individual  taxa 
between  years  varied  by  <  7%  in  each  river  and  was  usually  <  10%  at  each 
location.  The  few  large  discrepancies  could  be  attributed  to  taxonomic  or 
sampling  problems.  For  example,  at  Point  Hennepin,  the  occurrence  of  narrow-leaf 
Potamogeton  spp.  in  June  was  22%  lower  in  1984  than  in  1983,  but  that  of  P. 
zosteriformis  was  39%  higher.  Inasmuch  as  these  two  taxa  superficially 
resemble  each  other  early  in  the  season,  those  collected  in  1984  may  have  been 
Potamogeton  spp.  and  those  collected  in  1983  may  have  been  P.  zosteriformis. 


Table  49. 
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Muddy  sand 
Sand 


Sediment  composition  (*  of  total)  in  three  large  rivers  in  North 
America. 
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23 
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4 
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16 


30 
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The  abundance  of  P.  n’chardsom'i  in  the  June  collections  at  Point  Hennepin  was 
24%  higher  in  1987  than  in  1983.  The  increase  was  due  in  part  to  the  fact 
that  a  large  bed  of  P.  richardsonii  in  deep  water  was  discovered  and  sampled 
routinely  only  after  it  broke  the  surface  in  July-August  1983. 

The  macrophyte  community  in  SCDRS  has  remained  stable  since  at  least 
1978.  Schloesser  and  Manny  (1982)  collected  one  more  taxon  (19)  in  1978  than 
we  did  and  recorded  the  same  dominant  taxa  by  area  (Chara  spp.  in  the  St. 

Clair  River  and  Vallisneria  americana  in  the  Detroit  ftiver).  In  our  study, 
maximum  coverage  averaged  53^  over  tHe  six  locations  and  varied  less  than  12% 
between  years.  Schloesser  and  Manny  (1982)  found  submersed  macrophytes  at  68% 
of  their  stations,  none  of  which  were  located  in  the  shipping  channel.  Because 
a  portion  of  our  sampling  grid  extended  into  the  shipping  channel,  where  few 
plants  lived,  our  estimates  of  percent  cover  on  the  shoals  would  have  to  be 
adjusted  upward  to  be  comparable  with  theirs.  If  that  adjustment  was  made, 
our  results  would  be  similar  to  theirs. 

The  percent  occurrence  of  taxa  at  our  island  locations  also  varied  from 
that  given  by  Schloesser  and  Manny  (1982),  who  sampled  most  extensively  in 
littoral  waters  adjacent  to  the  Canadian  and  U.S.  mainland  (Table  50).  The 
occurrences  of  V.  americana,  P.  richardsoni i ,  Myriophyllum  spicatum,  and 
El  odea  canadensTs  were  lower  at  our  St.  (;iair  River  island  locations  than 
reported  by  Schloesser  and  Manny  (1982)  at  their  mainland  stations.  Potamogeton 
gramineus  and  particularly  Potamogeton  spp.  were  more  abundant  at  our  locations 
than  at  their  adjacent  mainTani)  locations .  In  the  Detroit  River,  Potamogeton 
spp.,  V.  americana,  P.  richardsonii ,  and  Characeae  were  more  common  at  our 
sampling  locations,  whereas  Heteranthera  dubia  was  more  common  at  their  mainland 
locations.  Some  of  these  differences  may  reflect  design  and  sampling  differences, 
but  it  appears  that  at  least  Potamogeton  spp.  are  more  common  in  shoal  areas 
at  the  head  and  side  of  islands  in  §CDR5  than  along  the  U.S.  and  Canadian 
mainland  shorelines.  The  factor  most  affecting  the  distribution  of  aquatic 
macrophytes  is  bottom  type,  which  is  largely  determined  by  current  velocity 
(Westlake  1975).  Current  velocities  at  the  heads  of  islands  in  SCDRS  are 
higher  than  those  along  the  mainland  shore;  this  difference  may  affect  soil 
textures  and  the  ability  of  various  species  to  anchor  in  a  given  sediment 
(Ozimek  et  al .  1976) . 

Extensive  monospecific  stands  of  submersed  macrophytes  were  largely 
lacking  at  the  six  sampling  locations  in  SCDRS.  Large  stands  of  Chara  spp.  at 
Fawn  Island  and  Vallisneria  americana  at  Point  Hennepin  were  the  exceptions. 

The  average  number  of  taxa  per  grab  was  2.5  over  all  locations  and  was  highest 
(3.3)  at  Belle  Isle.  Crowder  et  al.  (1977)  found  a  mean  value  of  5.5  taxa  in 
Lake  Opinicon,  Ontario,  but  their  sampling  area  (25-cm-square  quadrant)  was 
somewhat  larger  than  ours;  Liston  and  McNabb  (1986)  collected  about  2  taxa  per 
Ponar  grab  in  the  St.  Marys  River. 

Schloesser  and  Manny  (1982)  found  that  the  areal  distribution  of  macrophytes 
was  more  limited  in  the  Detroit  River  than  in  the  St.  Clair  River,  but  wrote 
that  the  proportion  of  plant  beds  with  high,  medium,  and  low  densities  was 
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Table  50.  Percent  frequency  of  occurrence  of  dominant  submersed  macrophytes  collected  In 
littoral  mainland  areas  (Schloesser  and  Manny  1982)  and  on  Island  shoals 
(present  study)  in  the  St.  Clair  and  Detroit  rivers. 


Taxon 
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Clair  River 

Detroit  River 

Mainland 

Island 

shoals 

Mainland 

Island 
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Valllsnerla  americana 

28 

4 

49 

70 

Characeae 

68 

74 

9 

23 

Potamogeton  richardsonll 

49 

32 

4 

21 

Myriophyllum  spicatum 

28 

8 

13 

20 

El odea  candensis 

36 

25 

7 

7 

Heteranthera  dub la 

1 

1 

31 

7 

Potamogeton  spp. 

24 

54 

3 

30 

Najas  flexllls 

1 

5 

5 

5 

Potamogeton  gramlneus 

11 

24 

3 

5 

similar  in  the  two  rivers.  We  found  similar  bed  coverage  between  rivers  and  a 
12%  lower  biomass  in  the  Detroit  River.  Schloesser  and  Manny  (1982)  reported 
that  maximum  seasonal  biomass  over  the  entire  system  ranged  from  118  to  427  g/m^. 
Our  September  biomass  estimates  ranged  from  93  to  265  g/m^  over  the  six 
locations,  and  the  highest  seasonal  biomass  was  382  g/m^,  in  block  6  at  Stony 
Island. 

Maximum  biomass  estimates  for  SCORS  made  by  Schloesser  and  Manny  (1982) 
and  by  us  were  at  the  lower  end  of  a  range  of  110-520  g/m*  reported  by  Westlake 
(1963)  for  aquatic  macrophyte  stands  in  rivers  at  temperate  latitudes.  The 
mean  biomass  of  176  g/m^  in  SCORS  in  September  is  similar  to  maximum  values  of 
150  q/m^  measured  in  the  shallow  littoral  area  of  the  St.  Lawrence  River  (Cooley 
1978)  and  170  g/m*  in  the  Red  Cedar  River,  Michigan  (Ball  and  Bahr  1975).  In 
the  Red  Cedar  River,  several  years  of  low  discharge  were  followed  by  several 
years  of  record  high  flows  that  scoured  and  eliminated  most  of  the  macrophytes. 
Scouring  due  to  extended  high  flows  does  not  occur  in  SCORS,  and  once  macrophyte 
beds  become  established,  it  seems  likely  that  only  dredging  or  filling  activities 
would  physically  remove  them.  The  spring  ice  Jam  of  1984  did  not  scour  beds, 
however  the  soft  frazzle  ice  which  typified  this  jam  may  not  be  an  effective 
scouring  agent. 

Maximum  summer  biomass  of  submersed  macrophytes  in  SCORS  is  probably  not 
related  to  nutrient  availability.  Nitrogen  (200-400  yg/t)  and  phosphorus 
(2-30  ug/l)  in  the  system  were  near  the  concentrations  (100-200  yg/t  and  20-30 
yg/t.  respectively)  that  Westlake  (1975)  believed  to  be  sufficient  to  support 
optimum  growth;  the  exception  may  be  in  the  St.  Clair  River,  where  mean  phosphorus 
levels  were  reported  to  be  only  12  yg/t  (Ontario  Ministry  of  the  Environment  1979). 

The  seasonal  growth  patterns  we  found  agreed  largely  with  those  reported 
by  Schloesser  et  al.  (1985).  We  found  a  higher  biomass  in  September  at  every 
location,  although  biomass  values  for  September  were  not  significantly  different 
from  thcje  for  July-August  at  Belle  Isle  and  Point  Hennepin.  Of  the  four  locations 
we  sampled  in  common,  we  were  in  agreement  at  Russell  Island  (October  maximum). 
Belle  Isle  (August-September  maximum),  and  Grosse  lie  (August  maximum).  At 
Stag  Island  Schloesser  et  al.  (1985)  found  Potamogeton  spp.  peaked  in  July  and 
P.  richardsonii  in  August;  we  found  proportional  increases  in  both  taxa  from  June 
to  September.  ^Brown  (1983)  also  recorded  maximum  biomass  in  Anchor  Bay  between 
August  and  November.  The  growing  season  for  aquatic  angiosperms  is  restricted 
to  periods  when  water  temperatures  exceed  50®F  (Haag  1979,  Kunii  1981).  The 
ice  jam  in  the  St.  Clair  River,  in  spring  1984  delayed  the  rise  of  water 
temperatures  to  50®F  by  about  10  days  but  this  delay  did  not  affect  the  date 
on  which  maximum  seasonal  biomass  was  reached. 

In  the  Detroit  River,  turbidity  may  reduce  light  penetration  and  prevent 
the  development  of  certain  species  of  submersed  macrophytes  in  the  deeper 
portions  of  the  littoral  area.  It  is  a  general  view  that  aquatic  macrophytes 
extend  to  depths  receiving  only  1-4%  of  surface  light  (Sculthorpe  1967), 
although  a  limit  of  15%  was  observed  by  Bodkin  et  al.  (1980).  Chambers  and 
Kalff  (1985)  found  that  angiosperms  were  limited  to  depths  where  an  average  of 
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at  least  21%  of  the  photosynthetically  active  radiation  incident  on  the  water 
surface  was  received  over  the  growing  season.  The  average  light  transmission 
to  the  bottom  of  the  littoral  area  in  the  Detroit  River  (16%)  is  near  the 
lower  limit  for  plant  growth;  consequently  any  increase  in  turbidity  in  the 
Detroit  River  during  the  early  growing  season  may  eliminate  some  of  the  more 
light-sensitive  species  such  as  P.  crispus  and  P.  pectinatus  (Sheldon  and 
Boylen  1977). 

The  reduction  of  current  velocity  by  vegetation  in  a  lotic  system  is  well 
documented  (Gregg  and  Rose  1982;  Nowell  and  Jumars  1984),  and  such  a  reduction 
clearly  may  allow  small  fish  to  live  in  areas  where  current  velocity  would 
otherwise  exclude  them.  In  addition,  vegetation  harbors  benthic  invertebrate 
food  organisms  and  provides  cover  for  juvenile  fishes  (Werner  et  al.  1983). 

Macrophytes  affect  invertebrate  community  structure  and  abundance  both 
directly  and  indirectly.  Submersed  macrophytes,  by  modifying  the  current, 
influence  sediment  deposition  and  thus  influence  the  composition  of  invertebrate 
species  on  the  bottom.  Macrophytes  create  heterogeneity  and  can  Increase 
habitable  surface  area  over  a  square  meter  of  bottom  by  a  factor  of  2  (Brown 
et  al.  1986).  The  most  important  function  served  by  submersed  macrophytes  may 
be  provided  in  fall,  when  the  plants  die  and  the  plant  material  is  released  in 
a  “pulse"  in  a  form  that  can  be  rapidly  used  by  aquatic  detritivores  (Hill  and 
Webster  1983).  In  the  New  River,  Virginia,  this  pulse  accounted  for  13.1*  of 
the  total  annual  organic  input  (including  periphyton  and  allochthonous  inputs) 
to  the  river  and  for  28*  of  the  input  generated  within  the  middle  reach  of  the 
stream  (Hill  and  Webster  1983).  The  organic  input  provided  by  submersed 
plants  is  probably  much  greater  in  the  SCDRS  than  in  rivers  such  as  the  New 
River  because  little  other  organic  matter  that  enters  the  SCDRS  is  derived 
from  the  watershed  with  the  exception  of  storm  sewers  in  the  city  of  Detroit. 

The  taxonomic  composition  and  abundance  of  aquatic  macrophytes  in  SCDRS 
probably  reflect  the  stability  of  flow  more  than  any  other  environmental 
variable.  The  lack  of  spates  provides  long-term  stability  to  the  system.  The 
pattern  of  distribution  in  the  system  reflects  physiological  and  morphological 
adaptations  of  the  macrophytes  to  light  and  current  and  results  in  communities 
that  are  fairly  predictable.  These  developing  beds  then  modify  the  current 
and  light,  thus  allowing  additional  species  to  exploit  this  new  microhabitat. 
Because  competition  and  space  are  limited,  this  development  is  less  predictable 
and  prevents  recognition  of  consistent  associations  between  species.  Differences 
in  seasonal  growth  of  different  taxa  further  complicate  the  system,  but  they 
are  predictable  and  further  increase  stability. 

DISTRIBUTION  AND  ABUNDANCE  OF  FISH 

Most  species  of  fish  in  the  vicinity  of  island  shoals  in  the  St.  Clair 
and  Detroit  rivers  where  our  collections  were  made  are  either  rare,  transient 
species,  or  prefer  other  areas  of  the  river.  Our  small  hoop  nets  collected 
mostly  yellow  perch  and  rock  bass,  along  with  34  other  species.  Larger  trap 
nets  (77  m  long  lead,  1.8  m  deep  heart)  set  by  the  Michigan  Department  of 
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Natural  Resources  (Haas  et  al.  1986)  at  the  outer  fringes  of  the  shoal  areas 
also  collected  mainly  adult  yellow  perch  and  rock  bass,  along  with  46  other 
species.  Cosentino  (1983)  found  14  species  commonly  in  a  marsh-bay  complex  in 
the  St.  Clair  River  near  Russell  Island;  however,  only  6  of  these  were 
collected  in  our  study.  Island  shoals,  because  of  their  openness  and 
vulnerability  to  environmental  extremes,  may  typically  have  fish  communities 
dominated  by  only  a  few  species. 

It  is  also  possible  that  the  community  of  fish  inhabiting  the  island 
shoals  was  not  adequately  sampled  by  our  gear.  This  inadequacy  would  account 
for  both  variation  in  species  caught  and  the  large  variation  in  our  spatial 
and  temporal  catch  rates.  Hoop  nets  were  chosen  as  our  gear  because  of  the 
difficuUy  of  sampling  in  areas  of  high  current.  Although  hoop  nets  tend  to 
yield  a  lower  catch  per  unit  of  effort  and  a  more  variable  catch  than  other 
gears  (Pennington  et  al.  1980),  and  are  not  equally  efficient  for  all  species 
(Kallemeyn  and  Novotny  1977),  they  may  be  one  of  the  few  gears  that  can  be 
fished  quantitatively  in  flowing  water.  And  though  electroshocking  is  not 
recommended  for  sampling  in  deep,  turbid,  high-gradient  streams  (Larimore  and 
Garrels  1985),  two-boat  electroshocking  might  prove  to  be  effective  in  the 
riverine  portions  of  SCDRS.  More  effort  and  the  use  of  other  sampling  gear, 
would  have  increased  the  size  and  diversity  of  our  catch,  but  probably  would 
not  have  contradicted  our  finding  that  yellow  perch  and  rock  bass  are  the 
permanent,  dominant  residents  of  the  littoral  fish  community  of  these  island 
shoals.  Larger  species  that  may  belong  to  this  community,  but  that  may  not 
have  been  adequately  captured  by  our  gear  are  smallmouth  bass  in  the  St.  Clair 
River  and  channel  catfish  and  stonecat  in  the  Detroit  River.  We  cannot 
speculate  on  the  composition  of  fish  shorter  than  100  mm  in  littoral 
communities  because  of  the  relatively  large  mesh  size  (1-inch  stretched 
measure)  of  the  netting  from  which  the  body  of  our  hoop  nets  were  constructed. 

A  major  objective  of  this  study  was  to  determine  if  fish  used  plant  beds. 

We  believe  that  the  higher  catches  observed  in  plant  beds  than  in  non-vegetated 
areas  may  reflect  species-specific  (yellow  perch,  hornyhead  chub,  spottail 
shiner)  tendencies,  which  may  also  depend  on  location  (e.g.  at  Fawn  Island 
fish  abundance  and  the  presence  of  plants  were  significantly  related).  These 
tendencies  were  more  strongly  expressed  in  1983  than  1984,  and  were  correlated 
with  season.  The  occurrence  of  significant  trends  could  have  been  masked  by 
various  factors.  Early  in  the  season  it  was  difficult  to  find  well-defined, 
high-profile  plant  beds  extending  substantial  distances  into  the  water  column; 
consequently  we  usually  selected  low  profile  Chara  spp.  beds  as  the  vegetated 
areas  in  which  we  set  our  nets.  Later  in  the  season,  high  high-profile 
vegetation  was  so  lush  in  some  areas  that  it  was  difficult  to  find  non-vegetated 
areas.  Both  situations  could  result  in  catches  that  might  not  support  the 
wel 1 -documented  preference  of  fish  for  structured  environments  of  the  sort 
provided  by  high  profile  vegetation  (Brouha  and  von  Geldern  1979;  Prince  and 
Maughan  1979;  Helfman  1979;  Paxton  and  Stevenson  1979).  The  poorly  defined 
relationship  between  fish  catch  and  vegetation  in  1984  could  be  due  to  the 
rate  of  development  of  vegetation  in  spring  1984,  which  was  generally  lower 
and  also  varied  more  widely  from  location  to  location  in  1984  than  in  1983. 
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,  Overall,  after  considering  the  above  variability,  we  believe  that  vegetation 

[  was  related  to  abundance  of  three  of  the  four  common  species  inhabiting  the 

.  island  shoals.  Submersed  vegetation  was  also  the  only  underwater  structure  in 

^  SCDRS,  because  the  low  gradient  and  navigation-related  maintenance  eliminate 

structure  such  as  boulders  and  snags  common  to  other  riverine  systems.  Thus 
the  submersed  macrophyte  beds  are  of  considerable  importance  to  fish  production 
in  SCDRS. 

I 

CHARACTERIZATION  OF  SCDRS  HABITATS 

f  Because  of  the  number  and  variety  of  the  data,  a  site-by-site  treatment 

^  of  major  taxa  might  facilitate  impact  analysis  on  a  habitat  basis.  Table  51 

shows  a  geographic  breakdown  of  the  dominant  taxa  of  macrozoobenthos,  submersed 
macrophytes,  and  fish  found  in  SCDRS.  The  benthic  transect  numbers  I -XX I  are 
used  as  locators.  With  the  following  exceptions,  sampling  locations  for  fish 
and  macrophytes  were  also  sampling  locations  (transects)  for  macrozoobenthos: 
Transect  XVIII  at  Point  Hennepin,  at  the  tip  of  Grosse  lie,  was  the  macrozoobenthos 
sampling  location  closest  to  the  Mamajuda  Island  Shoals  plant  and  fish  sampling 
locations:  and  transect  XXI  was  several  thousand  feet  upstream  from  the  fish 
and  macrophyte  location  at  Stony  Island.  Vegetation  at  each  of  the  transects 
was  usually  at  the  shallower,  off-channel  station,  except  at  Stag  Island, 
where  the  benthic  samples  were  taken  at  the  head  of  the  island  in  an  area 
devoid  of  plants. 

Physical  differences  in  the  rivers  can  serve  as  a  basis  for  this 
characterization.  The  St.  Clair  River  can  be  divided  into  four  types  of 
shallow-water  habitat  (<  12  ft  deep),  each  with  a  slightly  different  faunal 
composition:  the  entrance  into  the  St.  Clair  River,  the  mainland  shore  in  the 
upper  river,  the  shoreline  along  the  delta  islands,  and  the  island  shoals. 

Transect  I  typifies  the  headwaters  of  the  St.  Clair  River.  In  this  area  current 
velocities  are  fairly  high,  the  substrate  is  composed  of  sand,  and  macrophytes 
are  lacking.  The  fauna  was  composed  of  chironomids  having  special  adaptations 
(thin,  streamlined  bodies)  for  living  in  sand;  planktonic  copepods  and  cladocerans; 
and  the  ubiquitous  oligochaetes  (Table  51).  Biomass  and  density  are  low. 

Transect  II  represents  the  only  mainland  littoral  area  sampled  in  the 
upper  St.  Clair  River.  This  narrow  band  between  the  shoreline  and  the  12-ft 
depth  contour  has  a  mean  width  of  about  170  ft,  runs  along  both  mainland 
shorelines,  and  covers  1157  acres  or  14%  of  the  total  area  of  the  upper  St.  Clair 
River.  Sediments  along  this  narrow  band  range  from  sand-silt  in  protected 
areas  and  sand,  gravel,  or  cohesive  clays  in  plant  beds  along  the  shipping 
channel.  The  texture  of  superficial  sediments  at  any  given  site  depends  on 
bed  material  and  current  velocity,  which  in  turn  is  determined  by  river  width 
and  channel  configuration.  The  fauna  at  transect  II  is  characterized  by  the 
high  standing  stocks  of  net-spinning  caddisflies  (Table  51),  which  presumably 
eat  the  seston  coming  from  Lake  Huron.  Farther  downstream  the  seston  begins 
to  settle  out  and  the  net-spinners  are  replaced  by  collector-gatherers  such  as 
amphipods  and  mayflies.  Macrozoobenthos  biomass  along  this  band  is  high,  probably 
due  to  extensive  beds  of  macrophytes  dominated  by  Chara  spp,,  Potamogeton  spp., 
Vallisneria  americana,  and  P,  richardsonii .  Schloesser  and’ Manny  (l982 ,  1984) 
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estimated  that  the  standing  crop  of  submersed  macrophytes  along  the  mainland 
shorelines  is  60-160  g/m*. 

Transects  III,  IV,  and  V  are  associated  with  island  shoals.  Between  the 
shoreline  and  the  12-ft  depth  contour,  these  three  island  shoals,  plus  the  St. 
Clair  Middle  Ground  and  a  small  shoal  just  above  Fawn  Island,  cover  429  acres 
and  represent  S%  of  the  total  surface  area  of  the  upper  St.  Clair  River.  Our 
sampling  over  most  of  this  area  indicated  that  the  percent  coverage  by 
submersed  macrophytes  in  this  shallow  water  was  about  60-70%.  However,  the 
shoals  at  the  head  of  Stag  Island  are  devoid  of  plants,  current  velocities  are 
high,  the  substrate  is  gravel,  and  benthos  standino  crop  is  low.  Plant 
coverage  over  the  rest  of  Stag  Island  is  also  low  (20%),  and  where  plants  are 
present  standing  crop  is  also  low  (<  100  g/m*).  Although  current  velocities 
are  high  at  the  head  of  Fawn  and  Russell  islands,  plants  such  as  P.  grami neus . 

P.  richardsonii .  and  Potamogeton  spp.  ring  the  outer  edge  of  the  shoals,  and 
these  species  along  with  Chara~spp.  cover  almost  70%  of  the  rest  of  the 
shoals.  Macrozoobenthos  and  plant  biomass  are  high  at  both  Fawn  and  Russell 
islands  (Table  51).  Dominant  taxa  of  macrozoobenthos,  aquatic  plants,  and 
fish  are  similar  between  sites.  Seston  concentrations  are  capable  of 
sustaining  relatively  high  levels  of  caddisflies  in  gravel  substrates  at  Stag 
Island,  but  not  at  Russell  Island. 

Transects  VI  -  X  are  along  the  shoreline  of  the  South  Channel  and  St. 

Clair  Cutoff  Channel  in  the  St.  Clair  River  delta  area.  A  band  of  shallow 
water  extends  an  average  of  374  ft  from  the  shoreline  to  the  12-ft  depth 
contour  along  both  the  U.S.  and  Canadian  sides  of  the  river.  This  area  covers 
905  acres  and  represents  50%  of  the  total  surface  area  of  this  portion  of  the 
river.  Currents  were  low  (<  1.0  ft/s)  and  sediments  were  dominated  by 
mixtures  of  silt  and  sand.  Some  of  the  highest  biomass  values  for  macrozoobenthos 
were  found  at  transects  VI  and  VII  (Table  51),  but  biomass  and  densities 
declined  dramatically  along  transects  nearer  to  Lake  St.  Clair.  Dominant 
invertebrate  groups  were  similar  between  transects,  with  only  minor  shifts  in 
order  of  abundance.  High  densities  of  Manayunkia  appeared  at  transect  VIII, 
and  oligochaetes  replaced  Hydra  as  the  dominant  taxon  on  this  transect.  Chara 
spp.  was  the  dominant  plant  on  all  transects  (>  80%  of  samples)  but  P. 
richardsonii  was  also  common  at  transects  VI  and  VII. 

The  benthic  fauna  at  all  areas  sampled  in  the  St.  Clair  River,  except 
transect  I  in  Lake  Huron,  was  usually  dominated  by  Hydra ,  oligochaetes, 
chironomids,  gastropods,  amphipods,  and  mayflies.  Densities  of  Hydra  were 
usually  highest  in  October  at  most  transects;  however,  densities  were  high  in 
May  at  transects  VI  -  VIII  and  X  in  1983  but  not  in  1984.  The  depth  distribution 
of  Hydra  is  also  variable,  densities  usually  being  highest  in  deeper,  near-channel 
areas;  in  other  areas  (e.g.,  transect  V)  its  density  peaked  in  shallow  water. 

The  presence  of  solid  substrates  such  as  vegetation  or  coarse  gravel  may 
modify  the  distribution,  regardless  of  depth.  Sand,,  gravel ,  and  cohesive  clay 
are  usually  present  where  current  velocities  exceed  2  ft/s,  and  sand  and  silt 
where  velocities  are  less  than  1  ft/s.  Oligochaetes  were  most  common  in 
shallow  water  in  May,  and  chironomids  were  common  in  shallow  water  in  May  and 
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October.  Gastropods  were  most  common  In  October;  Amnicola  dominated  in 
shallow  water  and  Elimia  in  deeper  water.  Densities  of  amphipods  were  high  in 
shallow  water  and  fia'mmarus  was  the  dominant  genus.  Mayflies  do  not  become 
abundant  until  transect  tV.  perhaps  reflecting  pollution  effects  from  Sarnia 
at  the  head  of  the  river.  Hexaqenia  and  Caenis  were  the  most  common  genera 
and  were  densest  in  the  fall;  Hexa^nia  was  the  more  abundant  in  deepwater  and 
Caenis  in  shallow  water.  EphemereTla  was  also  common,  but  distributed  evenly 
over  all  depths.  The  Trichoptera  were  dominated  by  Cheumatopsyche  and 
Hydropsyche;  densities  were  high  only  In  the  upper  St.  Clair  River.  Neither 
genus  snowed  trends  in  abundance  related  to  water  depth.  Yellow  perch,  rock 
bass,  and  hornyhead  chubs  were  the  dominant  fishes  except  seasonally  when 
rainbow  smelt  occasionally  were  the  most  abundant. 

Transects  XI  -  XIII  were  located  In  Lake  St.  Clair  in  the  deepest  part  of 
the  lake  (>  12  ft).  Sediments  were  uniformly  fine  in  the  silt-clay  class. 

Aquatic  macrophytes  were  lacking,  although  sparse  stands  of  Cladophora  were 
evident  in  October.  Benthic  invertebrates  were  not  abundant,  but  biomass  was 
about  equal  to  the  system-wide  average  because  the  number  of  large  Hexaqenia 
nymphs  was  high  (Table  51).  The  dominant  genus  of  clams  was  Pisidium,  and  the 
dominant  amphipod  was  Gamma rus .  Although  substrate  and  current  velocities 
appeared  to  be  uniform  among  the  transects,  there  were  considerable 
differences  in  relative  abundance  of  taxa  other  than  oligochaetes. 

Transects  XIV  -  XV  were  in  the  headwaters  of  the  Detroit  River.  These  two 
transects  differed  in  substrate,  aquatic  macrophyte  composition,  and  macrozoobenthos 
composition  (Table  51).  Manayunkia  was  abundant  at  transect  XIV  but  not  abundant 
at  transect  XV,  and  flydra  ano  caddisfl ies  were  more  abundant  at  transect  XV. 

Current  velocities  were  similar,  but  bed  material  was  different  at  the  two 
locations.  Subtle  differences  in  substrate  and  the  presence  or  absence  of 
Chara  spp.  and  Vallisneria  americana  apparently  influence  the  composition  of 
benthic  invertebrates  more  strongly  than  do  current  velocities.  Macrozoobenthos 
densities  were  low  but  biomass  values  were  near  average  for  the  system.  Plant 
biomass  values  were  low,  in  the  20-90  g/m^  range  (Schloesser  and  Manny  1982). 

About  18%  of  the  5,160  total  surface  acres  of  the  upper  Detroit  River 
overlie  water  less  than  12  ft  deep.  These  littoral  areas  include  272  acres 
around  Belle  Isle;  159  acres  in  the  Scott  Middle  Ground;  472  acres  along  both 
shores,  where  the  average  width  of  the  littoral  band  is  150  ft;  and  about  40 
acres  at  the  head  of  Fighting  Island.  Composition  and  density  of  fauna  at 
transects  XVI  and  XVII  are  probably  only  representative  of  shoals  in  the  vicinity 
of  Belle  Isle.  Our  estimate  of  the  biomass  of  aquatic  macrophytes  at  Belle  Isle 
(106  g/m*)  fell  within  the  range  measured  by  Schloesser  and  Manny  (1982)  in  this 
area  in  1978;  however,  they  found  almost  no  plants  along  the  narrow  band  of 
shallow  water  along  the  U.  S.  mainland  shore  and  only  a  few  plants  in  areas 
(Ambassador  Bridge  and  above  Fighting  Island)  along  the  Canadian  shoreline  below 
Belle  Isle.  At  transect  XVI,  the  densities  of  macrozoobenthos  were  lower  than 
the  average  of  25,500/m*  for  the  system,  but  the  biomass  was  the  highest  recorded 
in  SCDRS  in  1983-84.  This  high  biomass  was  due  in  part  to  the  large  mussel 
population  in  the  Belle  Isle  area.  Transect  XVII  was  the  only  transect 
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where  Manayunkla  was  numerically  dominant.  Benthic  copepods  and  ostracods 
also  were  among  the  six  most  abundant  taxa  at  the  two  Belle  Isle  transects. 

The  rock  bass  was  the  dominant  fish  species. 

Transects  XVIII  -  XXI  In  the  lower  Detroit  River  cover  a  variety  of  habitats 
ranging  from  protected  areas  with  fine,  oll-contamlnanted  sediments  (XVIII)  to 
areas  with  high  current  velocities  and  bedrock  substrate  (XX).  Of  the 
28,800-acre  area  of  the  lower  Detroit  River,  about  82X  Is  less  than  12  ft  deep. 
Because  of  the  complexity  of  the  system  this  area  was  not  divided  Into  mainland. 
Island,  or  shoal  areas.  Plant  biomass  ranged  from  sparse  at  Point  Hennepin 
(73  g/m*)  to  dense  at  Stony  Island  (163  g/m*).  Schloesser  and  Manny  (1982) 
reported  a  similar  range  of  values.  Including  high  biomass  (150-220  g/m^)  on 
the  west  side  of  Grosse  Isle,  around  Celeron  Island  and  the  east  side  of 
Fighting  Island,  and  generally  lower  values  (60-160  g/m*)  In  most  other  areas 
of  the  river  except  along  the  U.  S.  mainland  shoreline  (where  plants  were 
lacking).  Valllsnerla  americana  and  Heteranthera  dubi a  were  the  dominant  taxa 
In  their  collections  and  In  ours.  Biomass  of  macrozoobenthos  was  low,  and 
dominated  by  ollgochaetes— especially  at  transect  XVIII.  Snails,  clams,  and 
chlronomids  were  the  only  other  taxa  to  develop  relatively  high  populations  In 
the  area.  A  variety  of  substrates  were  present  but  no  pollution-sensitive 
Insect  group  developed  sizable  populations.  However,  there  were  small 
populations  of  mayflies  and  caddisflles  In  areas  with  high  current  velocity 
and  rock  substrate.  Rock  bass  dominated  the  fish  community  at  Belle  Isle  and 
Point  Hennepin,  but  the  spottall  shiner  and  two  species  of  Ictalurlds  were 
dominant  In  the  lower  Detroit  River. 

Ollgochaetes,  chlronomids  and  Hydra  dominated  the  upper  Detroit  River  and 
ollgochaetes,  nematodes  and  nemertines  dominated  the  lower  Detroit  River. 
Ollgochaetes  and  nematodes  were  more  common  In  shallow  water  In  May,  In  contrast 
to  nemertines  and  Manayunkla,  which  were  more  abundant  In  October  In  deeper 
water.  Hydra  was  common  only  In  May  In  1983.  Ellmla,  Amnicola,  and  Ferrisla 
were  the  most  comnon  gastropod  taxa.  Plsldium  was  the  dominant  pelecypod  and 
Hydropsyche  and  Cheumatopsyche  were  the  dominant  caddisfly  taxa.  Both  Gamma rus 
and  HyaieTTa  were  common  ainphl pod  taxa.  Copepods  were  represented  by  benthic 
harpacti colds  rather  than  planktonic  taxa. 

Spring  1984  Ice  Jam 

The  Ice  jam  that  stalled  vessels  and  required  Ice  breaking  activity  for  3 
weeks  In  late  April  and  early  May  1984  provided  us  with  a  chance  to  evaluate  a 
potentially  worst-case  condition  similar  to  one  that  might  develop  under  extended 
season  navigation.  Macrozoobenthos  populations  appeared  to  be  the  most  adversely 
affected  of  the  three  groups  studied.  Densities  of  10  taxa  and  total  biomass 
were  lower  in  1984  than  In  1983  and  most  declines  occurred  In  the  St.  Clair 
River.  However,  most  of  the  affected  taxa  had  recovered  by  fall  1984  to  levels 
equally  or  exceeding  those  In  fall  1983,  and  taxa  that  did  not  recover  completely 
reached  densities  that  were  within  30*  of  the  fall  1983  values.  It  Is  not  known 
whether  these  declines  were  due  to  Ice  scour,  lower  temperature,  or  some  other 
factor  or  combination  of  factors.  Maximum  densities  of  the  affected  taxa  were  at 
the  inshore  station,  and  most  of  the  taxa  could  be  categorized  as  living  near 


the  mud-water  Interface.  Thus  the  decline  could  logically  be  attributed  to 
Ice  scour  In  the  shallow  areas.  It  would  be  difficult  to  ascertain  whether 
lower  temperatures  were  involved,  because  organisms  of  each  of  the  taxa  have 
different  physiological  responses  and  age  structures.  Whatever  the  cause, 
most  taxa  that  exhibited  a  seeming  decline  recovered  to  1983  densities  within 
6  months. 

The  distribution  and  occurrence  of  aquatic  macrophyte  taxa  changed  little 
between  years.  Maximum  percent  coverage  of  macrophyte  beds  varied  little  between 
years  and  rivers.  Development  of  beds  In  June  was* delayed  In  1984  In  the  St. 

Clair  River  and  at  Belle  Isle,  but  by  September  the  beds  were  little  different 
in  1984  than  1n  1983,  at  least  through  the  upper  two-thirds  of  SCDRS.  There 
were  significant  differences  In  biomass  between  years,  but  there  were  no  consistent 
differences  between  locations  or  months.  Impacts  on  submersed  macrophytes,  other 
than  possibly  delayed  development  due  to  lower  temperature,  could  not  be  ascribed 
to  the  Ice  jam. 

Fish  catches  were  usually  lower  In  1984,  but  this  trend  occurred  In  both 
rivers  and  In  most  comparisons  was  not  statistically  significant.  Lower  catches 
In  1984  may  have  been  due  to  the  effect  of  lower  temperatures  on  development  of 
plant  beds,  general  activity  level,  and  seasonal  migrations. 


CONCLUSIONS  AND  RECOMMENDATIONS 

This  study  was  conducted  to  describe  the  present  distribution  and  abundance 
of  macrozoobenthos,  aquatic  macrophytes,  and  juvenile  fishes  in  SCDRS.  We 
believe  that  we  have  addressed  this  objective  for  the  open  water  season  on  SCDRS 
within  the  constraints  imposed  by  our  data,  and  that  our  study  provides  a  baseline 
data  set  that  can  be  used  to  evaluate  any  future  extension  of  the  navigation 
season.  We  do  not  believe  that  the  results  of  our  study  can  be  used  alone  to 
answer  the  question  of  whether  Increased  winter  vessel  traffic  will  have  a 
measurable  effect  on  SCDRS.  Such  an  evaluation  would  require  minimally  the 
development  of  one  or  more  realistic  scenarios  In  which  the  potential  effects 
of  vessel  passage  In  the  extended  season  on  ice,  water,  and  sediment  movement 
in  the  SCDRS  was  adquately  characterized,  so  that  the  impact  of  these  physical 
changes  on  biota  could  be  examined  over  the  range  of  expected  conditions.  The 
Ice  jam  of  April  1984  may  have  had  an  undefined  effect,  but  we  cannot  show  that 
the  Ice  jam  was  caused  or  exacerbated  by  navigation,  or  that  the  jam  simulated 
conditions  that  might  occur  from  vessel  operation  in  January  or  February. 

The  benthic,  aquatic  plant,  and  fish  conmunltles  described  here  appear  to 
exist  at  the  observed  level  of  traffic  without  obvious  111  effects  from  winter 
ship  traffic.  However,  winter  vessel  traffic  has  occurred  In  SCDRS  for  many 
years  and  thus  there  Is  no  truly  unaffected  baseline  from  which  the  effects  of 
winter  navigation  that  may  have  already  occurred  can  be  empirically  judged.  It 
has  been  postulated  that  Increased  shipping  might  amplify  Ice  scour,  turbulence, 
flooding,  and  dewatering,  which  In  turn  could  affect  the  density,  location,  and 
behavior  of  biota  In  the  system.  It  has  also  been  postulated  that  the  environmental 
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Impacts  of  Increasing  winter  shipping  may  be  cumulative  and  take  several  years 
to  become  readily  observable.  We  believe  that  an  evaluation  of  the  potential 
impacts  of  winter  navigation  on  SCDRS  would  be  facilitated  by  the  development 
of  an  energy  flow  model  plus  an  age-structured  fishery  model.  The  Corps-funded 
research  on  SCDRS  has  provided  a  substantial  data  base  from  which  modeU  of 
these  kinds  might  be  developed.  Additional  data  are  needed  on  phytoplankton, 
periphyton,  and  zooplankton  standing  crop  and  production,  plus  terrestrial 
inputs  to  complete  the  energy  budget.  This  information  would  permit  quantification 
of  the  simultaneous  effects  of  all  components  according  to  their  interrelationships 
in  the  ecosystem,  and  would  avoid  the  problem  associated  with  a  piecemeal  evaluation 
of  individual  components.  Such  models  would  be  useful  in  partitioning  impacts  sc 
that  rational  remedial  strategies  and  mitigation  could  be  attempted. 
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APPENDIX  A 


Sampling  Locations  for  Macrozoobenthos 


TRANSECT  I 


Fig.  2. 

Transect  II  Is  In  the  St.  Clair  River  about  4.5  miles 
doMnstrcam  from  transect  I  ami  Is  In  line  with  a  peninsular 
piece  of  land  on  U.S.  side  and  a  flare  on  the  property  of 
Dow  Chemical  of  Canada,  Ltd.  Stations  1,  2,  and  3  are  In 
weter  5,  10,  and  16  feet  deep,  respectively,  on  the  U.S. 
side  of  the  shipping  channel  about  50>100  feet  offshore. 


Fig.  3. 


ST  CLAIR 
RIVER 


Trafisect  III  Is  at  the  head  of  Stag  Island,  about  4  miles 
downstream  from  transect  II.  The  transect  extends  from  the 
upstream  tip  of  the  Island  to  buoy  RB.  Stations  I,  2,  and  3 
flL^IL******  deep,  respectively,  about 

1000-^00  feet  offshore. 


Fig.  4. 


Transect  IV  Is  at  the  head  of  Fawn  Island  and  Is  about  13 
miles  downstream  from  transact  III.  it  exte^s  duewest 

StStlMs“l"*5*‘‘.I!!!*^'****4’^‘'  Canadian 
«s5i?”yjiy!-  ^  16  deep. 
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TRANSECT  IV 

Fig,  4. 

Transect  V  Is  at  the  head  of  Russell  Island  about  5.5  miles 
dOMnstrean  from  transect  IV.  It  extends  from  the  upstream 
tip  of  the  Island  to  buoy  SR.  Stations  1,  2,  and  3  are  In 
mter  5,  10,  and  16  feet  deep,  respectively,  about  650-Z100 
feet  offshore  of  Russell  Itlaml. 
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TRANSECT  V 


srr  CLAIR 

RIVER 


Transect  VIII  1s  In  the  St.  Clair  Cut-off  Channel  In  line 
with  Lights  7  and  8  about  3.2  miles  downstream  from  transect 
VII.  Stations  1,  2,  and  3  are  In  water  4,  7,  and  14  feet 
deep,  respectively,  about  100-250  foet  offshore.  Transect 
IX  Is  In  the  St.  Clair  Cut-off  Channel,  In  line  with  Lights 
5  and  6.  Stations  1,  2,  and  3  are  In  water  5,  8,  and  13 
feet  deep,  respectively,  about  700-800  feet  offshore. 
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TRANSECTS  VIII  !,  IX 


Fig.  8. 


Fig.  10. 

Transect  XI  is  In  Lake  St.  Clair  In  line  with  buoys  25  and 
26  about  4.5  miles  downstream  from  transect  X.  Stations  1, 

2,  and  3  are  In  water  19,  22,  and  26  feet  deep,  respectively, 
about  0-1000  feet  from  the  navigation  channel.  Transect  XII 
Is  In  Lake  St.  Clair,  In  line  with  buoy  24  and  a  stationary 
Light.  Stations  1,  2,  and  3  are  In  water  21,  22,  and  26 
feet  deep,  respectively,  about  0-1000  feet  from  the  navigation 
channel.  Transect  XIM  Is  In  Lake  St.  Clair,  In  line  with 
buoys  21  and  22.  Stations  1.  2,  and  3  are  In  water  20.  22, 
and  26  feet  deep,  respectively,  about  0-1000  feet  from  the 
navigation  channel. 


Fig.  U. 

Transect  XIV  Is  in  Lake  St.  Clair  near  the  head  of  the 
Detroit  River  on  a  bearing  of  4'  from  the  Peach  Island  Range 
Tower.  Stations  1,  2,  and  3  are  In  water  7,  10,  and  18  feet 
deep,  respectively,  on  the  north  side  of  the  channel,  about 
5000-6000  feet  offshore.  Transect  XV  Is  In  the  Detroit 
River  on  a  bearing  of  187*  from  buoy  8  on  the  north  side  of 
Peach  Island.  Stations  1,  2,  and  3  are  in  water  7,  10,  and 
17  feet  deep,  respectively,  about  1300-1600  feet  offshore  of 
Peach  Island. 
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Transect  XIX  Is  adjacent  to  the  Fighting  Island  Channel  on  a 
line  tetween  buoy  87  and  the  ThoroFare  Canal.  Stations  1, 

2,  and  3  are  in  water  6,  12,  and  20  feet  deep,  respectively, 
about  400-500  feet  offshofe.  Transect  XX  Is  adjacent  to  the 
Bal lards  Reef  Channel  on  a  line  between  buoy  83  and  Church 
Road  on  firosse  Isle.  Stations  1,  2,  and  3  are  In  water  5, 
13,  and  20  feet  deep,  respectively,  about  1800-2600  feet 
offshore. 
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TRANSECTS  XIX  A  XX 


F1g.  15. 


Fig.  16. 

Transect  XXI  Is  adjacent  to  the  Livingstone  Channel  on  a 
bearing  of  98*  flroai  Ferry  Road  on  Grosse  Isle.  Stations  1, 
2,  and  3  are  In  water  9,  16,  and  22  feet  deep,  respectively, 
about  3300-3700  feet  offshore. 


TRANSECT  XXI 
Fig.  16. 
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Macrozoobenthos  Ponar  Grab  Data 
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TRANSECT  1  station  2  (CONT'D) 
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APPENDIX  C 


Density  and  Percent  Frequency  of  Occurrence  of  Macrozoobenthos: 
A  Summary  by  Taxon,  Year,  and  Location 


Density  (No./m*)  and  percent  frequency  of  occurrence  (PCT)  of  macrozoobenthos 
taxa  from  five  locations  in  the  SCORS  in  May  and  October  1983  and  1984.  The 
upper  St.  Clair  River  location  includes  transects  I  -  V;  the  lower  St.  Clair 
River,  VI  -  X;  Lake  St.  Clair,  XI  -  XIII;  upper  Detroit  River,  XIV  -  XVII;  and 
lower  Detroit  River,  XVIII  -  XXI.  The  number  of  samples  collected  per  year  at 
each  location  is  given  as  n,  and  a  dot  (.)  indicates  zero  occurrence. 
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Appandlx  U 

Tibit  1.  OwMlty  ind  ptrctnt  fruwncy  of  occorroitco  of  Mcrozoabootbos  toxo  froa  five  locations  In  the  SCORS  in  May 
and  Octobar,  1983  and  1984. 


Location 


Taxon  or  Itan  Year 

Upper  St.  Clair 
ftivar 

LOMOr  St.  Clair 
Rivor 
nHO 

Lake  St.  Clair 
icSt 

Upper  Detroit 
River 
•  n»72 

Lower  Detroit 
River 
n-72 

Oanslty  KT 

Density  KT 

Oanslty  KT 

Density  PCT 

Density  KT 

lehtkvoayton 

fossor 

1984 

0.92 

10.0 

Etheostcaa 

1983 

0.29 

4.2 

nlgrua 

1984 

• 

• 

• 

• 

• 

• 

• 

• 

0.29 

4.2 

EtheostoM 

caeruieui 

1983 

0.23 

3.3 

. 

, 

. 

. 

. 

. 

Cottus  bairdll 

1983 

0.46 

6.7 

0.23 

3.3 

. 

• 

Fish  reaalns 

1984 

0.23 

3.3 

• 

• 

• 

. 

. 

Fish  epps 

1983 

46.14 

26.7 

8.03 

16.7 

. 

. 

. 

1984 

2.30 

20.0 

• 

• 

• 

• 

2.58 

20.8 

Spongllla 

1983 

0.23 

3.3 

. 

2.30 

16.7 

. 

. 

1984 

0.23 

3.3 

1.38 

13.3 

• 

• 

3.16 

16.7 

CordvIoDhora 

lawstHs 

1984 

0.29 

4.2 

. 

Hydra 

1983 

3624.91 

86.7 

8429.05 

93.3 

55.86 

33.3 

2524.82 

95.8 

885.51 

66.7 

1984 

30490.49 

86.7 

21466.89 

63.3 

6.12 

22.2 

574.75 

83.3 

37.88 

37.5 

Rhabdocoela 

1983 

1S8.8S 

70.0 

603.96 

96.7 

29.46 

77.8 

154.38 

83.3 

419.80 

87.5 

1984 

71.86 

43.3 

122.35 

70.0 

33.29 

94.4 

70.30 

58.3 

306.17 

79.2 

Trieladida 

1983 

17.68 

16.7 

127.40 

66.7 

1.91 

22.2 

56.53 

33.3 

161.55 

45.8 

1984 

28.24 

50.0 

56.24 

43.3 

4.97 

50.0 

45.05 

70.8 

170.73 

62.5 

Neaertlnea 

1983 

69.66 

66.7 

80.57 

80.0 

1.91 

16.7 

276.61 

91.7 

641.89 

95.8 

1984 

233.69 

53.3 

28.69 

36.7 

0.77 

5.6 

237.02 

83.3 

808.04 

91.7 

TrasMtoda 

1983 

. 

. 

• 

• 

. 

. 

0.29 

4.2 

• 

Nenatoda 

1983 

532.80 

86.7 

1010.96  100.0 

1293.93 

100.0 

1354.95  100.0 

834.43 

95.8 

1984 

287.86 

80.0 

525.22  100.0 

1164.61 

100.0 

1205.74 

100.0 

1241.90 

100.0 

Bryozoa 

1984 

0.23 

3.3 

0.23 

3.3 

1.15 

8.3 

0.29 

4.2 

Hinidinea 

1983 

0.46 

6.7 

. 

. 

. 

■ 

Erpobdellldae 

1983 

1.38 

13.3 

1.15 

6.7 

8.03 

20.8 

0.29 

4.2 

1984 

2.98 

23.3 

0.69 

3.3 

5.16 

25.0 

Eroobdella 

1983 

0.46 

3.3 

. 

1.15 

4.2 

auncuu 

1984 

0.46 

3.3 

• 

• 

• 

• 

Glossipbonlldae 

1983 

• 

• 

• 

• 

0.86 

12.5 

Slosslohonia 

1983 

. 

0.92 

10.0 

coapianata 

1984 

• 

• 

0.23 

3.3 

0.38 

5.6 

• 

• 

1983 

1.15 

6.7 

1.43 

8.3 

Mtarociiu 

1984 

• 

• 

0.23 

3.3 

1.15 

12.5 

0.57 

4.2 

Helobdella 

1983 

0.46 

6.7 

2.07 

6.7 

4.59 

44.4 

1.43 

12.5 

suonans 

1984 

• 

• 

0.48 

3.3 

1.53 

16.7 

1.43 

8.3 

Helobdella 

1983 

0.46 

3.3 

0.46 

3.3 

7.65 

38.9 

1.72 

12.5 

eiwMala 

1984 

• 

• 

1.84 

13.3 

6.12 

27.8 

3.16 

16.7 

Halobdella 

1983 

0.23 

3.3 

0.23 

3.3 

. 

2.30 

8.3 

. 

. 

trfseHalis 

1984 

. 

. 

. 

. 

. 

. 

. 

. 

0.29 

4.2 

(CONTINUED) 


C-t 


1 


Ikxon  or  Itw  Tear 


Lowtr  Ottroit 
River 

n»72 _ 


louklM 


upper  St.  Cleir  loMer  St.  Cleir  Upper  uetrolt 

River  River  Lake  St.  Clair  River 

e«90 _  nMO _  e«84  ii«72 


Density 

PCT 

Density 

Pa 

Density 

pa 

Density 

PCT 

Density 

PCT 

HaiebdeUe 

Daetneu 

1983 

0.23 

3.3 

U.23 

3.3 

• 

• 

• 

• 

• 

• 

ActlnoMelU 

inMuUnmiuU  1984 

0.23 

3.3 

• 

• 

• 

• 

0.29 

4.2 

Pitcebdalle 

1983 

.. 

0.7/ 

11.1 

■onti^ere 

1984 

• 

• 

• 

• 

0.38 

5.6 

• 

PUcoMella 

eepliHfere 

1984 

0.23 

3.3 

• 

• 

• 

• 

• 

• 

Betrecobdelli 

1983 

. 

. 

. 

0.29 

4.2 

Mitlera 

1984 

• 

• 

0.23 

3.3 

• 

• 

0.29 

4.2 

Piscicolldee 

1983 

0.23 

3.3 

0.23 

3.3 

. 

1984 

0.92 

3.3 

0.23 

3.3 

0.38 

5.6 

Piscicoli 

1983 

0.92 

10.0 

0.23 

3.3 

0.29 

4.2 

1984 

0.69 

6.7 

0.92 

10.0 

• 

• 

Piscicoli 

1983 

0.46 

6.7 

. 

. 

■iineri 

1984 

0.46 

3.3 

0.46 

3.3 

- 

• 

Ollgochaeta 

1983 

3291.83 

90.0 

5975.79  100.0 

3627.36 

100.0 

3048.21 

100.0 

25742.36 

100.0 

1984 

3927.47 

80.0 

4064.05 

100.0 

3979.73 

100.0 

3090.68 

100.0 

18195.15 

100.0 

Wale 

1983 

276.16 

56.7 

114.09 

66.7 

5.36 

22.2 

7.46 

29.2 

70.59 

41.7 

1984 

837.42 

43.3 

181.35 

43.3 

• 

16.93 

25.0 

426.40 

58.3 

StvUrla 

1983 

69.56 

23.3 

399.66 

40.0 

0.77 

5.6 

101.58 

29.2 

269.15 

29.2 

1984 

986.63 

36.7 

987.32 

43.3 

0.38 

5.6 

92.97 

25.0 

605.74 

37.5 

Branch lura 

1983 

2.58 

12.5 

. 

1984 

• 

• 

• 

• 

• 

• 

1.15 

4.2 

• 

Branchlura 

1983 

. 

. 

. 

0.29 

4.2 

. 

soMerbyl  ‘ 

1984 

• 

• 

• 

• 

• 

• 

0.57 

4.2 

• 

• 

SDlresoenM 

1983 

273.40 

56.7 

1189.10 

86.7 

55.09 

77.8 

347.20 

95.8 

951.51 

100.0 

1984 

416.41 

53.3 

494.46 

90.0 

45.15 

66.7 

309.90 

100.0 

1038.74 

95.8 

Spiros eenna 

fgrox 

1983 

• 

• 

44.07 

3.3 

• 

• 

• 

• 

• 

MaiMirunkli 

1983 

8.49 

46.7 

1101.18 

63.3 

661.12 

100.0 

3635.87 

95.8 

2484.08 

91.7 

speciosa 

1984 

0.69 

10.0 

1117.25 

50.0 

957.63 

100.0 

1193.98 

83.3 

1106.46 

70.8 

Eurycercus 

1983 

0.23 

3.3 

0.29 

4.2 

iMeliaTus 

1984 

3.90 

6.7 

0.69 

6.7 

6.12 

16.7 

1.15 

4.2 

1.72 

12.5 

Cawtocercus 

1983 

. 

. 

. 

. 

4.59 

4.Z 

1984 

0.23 

3.3 

• 

• 

• 

• 

• 

• 

7.75 

16./ 

Chydonis 

1983 

0.23 

3.3 

• 

• 

0.38 

5.6 

. 

. 

. 

■ 

Alena 

1983 

7.35 

3.3 

5.45 

16.7 

1984 

■ 

• 

• 

• 

0.38 

5.6 

• 

• 

• 

• 

Sida 

1983 

1.38 

10.0 

2.75 

16.7 

0.38 

5.6 

0.86 

8.3 

1.15 

8.3 

crvstalllna 

1984 

0.23 

3.3 

• 

• 

• 

• 

26.11 

16.7 

21.81 

20.8 

DIaphanotOM 

1983 

0.23 

3.3 

• 

• 

• 

• 

0.29 

4.2 

• 

HolooedlMR 

1983 

I.IS 

16.7 

. 

, 

. 

1984 

76.21 

50.0 

160.46 

50.0 

77.67 

50.0 

0.86 

8.3 

(CONTINUCO) 


Locttfon 


Taxon  or  Itw 


OoohnU 

Daohnlt  poUx 

Oaolinla  galoata 
■andotao 

Daotinli  wbioMa 

Oaohnla 

puHcarla 

Bowlna 

llyocryptus 

Polyptwit 

eoiicMiua 

LliocaUnus 

Eptschura 

ucustru 

Eurvtoaora 

Dliptowa 

Cyclopoldidac 

Cyclopa 

oicusplditus 

Cyclops 

vomiHs 

Misocycloos 

Hacrocrclops 

Eucyclops 

Paracvclops 

Harpacticolda 

Unidontiflod 

nauplll 

Astaclda* 

Orconoctot 

(CONTINUED) 


ir  St.  Clair 

04  temm 


•r  St.  Clair 


Uppor  Detroit 


Lower  Detroit 
River 


Year 

n«90 

n«90 

n«54 

n-72 

n«72 

Density 

RCT 

Oemlty 

PCT 

Density 

PCT 

Density 

PCT 

Density 

PCT 

1983 

0.23 

3.3 

1984 

0.23 

3.3 

• 

• 

• 

• 

• 

• 

• 

1983 

1/7.4S 

90.0 

48.44 

70.0 

6.89 

55.6 

20.09 

45.8 

7.46 

37.5 

1984 

2S9.40 

53.3 

106.58 

70.0 

82.26 

55.6 

3.73 

20.8 

0.57 

8.3 

1983 

1.61 

10.0 

2.07 

13.3 

■ 

■ 

• 

• 

• 

1983 

6.89 

3.3 

0.46 

6.7 

. 

. 

. 

. 

. 

1983 

• 

• 

0.46 

6.7 

• 

• 

• 

• 

• 

• 

1983 

. 

. 

0.92 

10.0 

. 

. 

. 

1983 

4.S9 

36.7 

1.84 

23.3 

1.53 

22.2 

2.30 

20.8 

0.57 

8.3 

1984 

148.06 

46.7 

97.10 

50.0 

1.53 

5.6 

3.73 

25.0 

6.60 

29.2 

1983 

7.35 

13.3 

51.88 

40.0 

62.75 

38.9 

2.01 

12.5 

13.49 

20.8 

1984 

0.46 

6.7 

1.61 

6.7 

4.21 

11.1 

0.57 

4.2 

0.57 

8.3 

1984 

. 

. 

0.38 

5.6 

. 

. 

1983 

12.86 

56.7 

14.92 

50.0 

11.10 

50.0 

14.06 

41.7 

21.52 

50.0 

1984 

10.79 

40.0 

41.09 

50.0 

19.51 

M.4 

12.34 

41.7 

25.54 

45.8 

1983 

27.09 

43.3 

0.92 

13.3 

2.68 

22.2 

0.29 

4.2 

2.58 

8.3 

1984 

28.69 

26.7 

11.02 

36.7 

0.77 

11.1 

0.29 

4.2 

• 

• 

1983 

4.59 

4.2 

1984 

• 

• 

0.23 

3.3 

• 

• 

• 

• 

0.57 

4.2 

1983 

86.31 

86.7 

107.20 

66.7 

12.63 

66.7 

35.58 

66.7 

57.10 

70.8 

1984 

208.44 

96.7 

119.37 

90.0 

21.04 

44.4 

92.68 

62.5 

63.13 

54.2 

1983 

3.21 

30.0 

2.98 

16.7 

4.21 

27.8 

1.72 

4.2 

2.30 

16.7 

1983 

8.26 

36.7 

22.50 

30.0 

3.06 

22.2 

28.41 

45.8 

22.96 

41.7 

1984 

37.42 

66.7 

9.41 

46.7 

6.89 

22.2 

21.23 

33.3 

24.10 

50.0 

1983 

0.23 

3.3 

0.38 

5.6 

0.57 

4.2 

. 

1984 

• 

• 

• 

1.53 

16.7 

0.86 

4.2 

3.16 

12.5 

1963 

0.23 

3.3 

0.23 

3.3 

2.30 

22.2 

0.86 

12.5 

. 

1984 

2.53 

13.3 

0.46 

6.7 

0.38 

5.6 

9.47 

8.3 

• 

• 

1983 

0.92 

10.0 

2.98 

20.0 

21.81 

66.7 

5.45 

16.7 

13.20 

12.5 

1964 

• 

• 

4.13 

6.7 

27.16 

44.4 

0.86 

12.5 

34.43 

8.3 

1984 

. 

. 

• 

. 

. 

1.15 

4.2 

0.86 

4.2 

1983 

2.53 

10.0 

3.44 

23.3 

1.15 

8.3 

0.29 

4.2 

1984 

• 

• 

6.20 

6.7 

• 

• 

4.59 

4.2 

• 

1983 

155.87 

43.3 

344.56 

86.7 

255.19  100.0 

371.31 

58.3 

13.77 

29.2 

1984 

35.35 

36.7 

21.58 

50.0 

46.29 

88.9 

236.44 

41.7 

27.55 

45.8 

1983 

0.23 

3.3 

. 

1984 

• 

• 

0.23 

3.3 

• 

0.29 

4.2 

• 

• 

1983 

0.23 

3.3 

0.23 

3.3 

. 

1984 

• 

• 

• 

• 

• 

• 

• 

0-.57 

4.2 

1983 

0.23 

3.3 

. 

. 

. 

1984 

0.23 

3.3 

. 

. 

. 

. 

. 

. 

. 

C-  J 


loutIM 


Tixon  or  ItM 

Year 

Upper  St.  Clair 
River 
n>90 

LoMcr  St.  Clair 
River 
n>90 

Lake  St.  Clair 
n>S4 

Upper  Detroit 
River 
n*72 

Loner  Detroit 
River 

Density  KT 

Density  PCT 

Oeaalty  KT 

Density  KT 

OensILy 

KT 

Ostrtcodo 

1983 

1984 

S9.00 

60.60 

50.0 

40.0 

92.51  63.3 
67.26  43.3 

84.55  100.0 
148.06  100.0 

272.31  66.7 
1185.94  70.8 

6.60 

2.01 

20.8 

25.0 

OamrldM 

1983 

• 

• 

■ 

. 

0.29 

4.2 

GiMtnis 

1983 

1984 

374.18 

697.85 

76.7 

70.0 

1186.80  100.0 
971.02  93.3 

634.34  100.0 
131.23  100.0 

217.79  58.3 
99.00  70.8 

44.19 

88.38 

66.7 

75.0 

Pontooorola 

Twr' — 

1983 

1984 

20.66 

4.59 

33.3 

6.7 

11.71  40.0 
0.23  3.3 

• 

0.29  4.2 

0.29 

4.2 

HyalolU  tztoct  1983 
1984 

31.91 

46.14 

73.3 

43.3 

320.00  76.7 
91.82  63.3 

1.53  16.7 

83.21  33.3 
151.79  41.7 

30.42 

23.82 

37.5 

25.0 

Ascii  us 

1983 

1984 

1.15 

0.69 

13.3 

10.0 

130.85  56.7 
26.63  30.0 

0.38  5.6 

6.60  16.7 
16.93  20.8 

0.86 

5.45 

4.2 

8.3 

Lirccus 

1983 

1984 

0.46 

3.3 

6.89  23.3 
12.17  10.0 

• 

6.03  8.3 

0.29  4.2 

• 

Tcrrestrfcl 

Insect 

1983 

1984 

6.20 

11.71 

36.7 

56.7 

3.67  36.7 
12.17  46.7 

1.53  16.7 

1.91  22.2 

2.30  20.8 
3.73  41.7 

2.58 

1.43 

29.2 

16.7 

Chlronoaldcc 

1983 

1984 

1814.41 

1560.06 

100.0 

100.0 

5520.12  100.0 
2085.51  100.0 

791.97  100.0 
667.62  100.0 

1466.57  95.8 
1624.11  100.0 

184.22 

256.82 

91.7 

100.0 

Ccritopo9on1d«e  1983 

1984 

1.84 

2.53 

13.3 

16.7 

44.07  73.3 
56.70  63.3 

0.38  5.6 

1.53  22.2 

37.59  45.8 
45.34  50.0 

42.75 

13.77 

29.2 

20.8 

Enpididee 

1983 

1984 

21.35 

18.59 

53.3 

56.7 

6.66  30.0 

4.13  33.3 

• 

0.29  4.2 

0.57  8.3 

1.43 

1.43 

12.5 

20.8 

Tipulldac 

1983 

• 

• 

0.23  3.3 

0.29 

4.2 

CAaebonis 

1983 

1984 

• 

• 

• 

• 

0.29  4.2 

0.57 

8.3 

Psychodidac 

1983 

1984 

0.23 
5.74  ' 

3.3 

10.0 

0.23  3.3 

• 

• 

1.15 

3.44 

12. b 

8.3 

Trichorythodes 

1983 

1984 

. 

0.23  3.3 

• 

0.29  4.2 

0.29 

1.15 

4.2 

12. b 

Eptaaeroptera 

1983 

0.46 

3.3 

. 

,  , 

0.29  4.2 

Caenis 

1983 

1984 

25.48 

128.09 

26.7 

53.3 

375.09  90.0 
322.30  83.3 

0.38  5.6 

1.53  22.2 

35.87  41.7 
22.38  33.3 

12.05 

16.07 

20.8 

20.8 

Brachvccrcus 

1984 

• 

0.57  8.3 

Hexaocnla 

1983 

1984 

48. 2l 
309.90 

36.7 

53.3 

340.66  90.0 
999.48  76.7 

1288.57  100.0 
1131.71  100.0 

66.28  58.3 
72.02  58.3 

6.03 

5.74 

41.7 

33.3 

Eohcisirolla 

1983 

1984 

46.14 

4.36 

30.0 

20.0 

21.12  33.3 

0.92  13.3 

0.38  5.6 

1.43  8.3 

0.29  4.2 

• 

• 

8attis 

1983 

0.69 

10.0 

.  « 

,  , 

0.86  4.2 

Baatlsca 

1983 

1984 

0.92 

6.66 

13.3 

13.3 

0.69  10.0 

11.02  20.0 

0.38  5.6 

32.42  54.2 
32.42  54.2 

5.45 

6.31 

33.3 

29.2 

StcnoncM 

1983 

1964 

14.92 

20.89 

43.3 

36.7 

4.36  16.7 

9.18  23.3 

0.38  5.6 

1.15  8.3 

1.15 

12.5 

8rych1us 

1983 

• 

0.46  6.7 

(CONTINUED) 


1  _ _ 

I  '  Locitioii 


1 


Taxon  or  itta 

Yaar 

Uppar  St.  Clair 
Rlvar 
n>90 

Loner  St.  Clair 
Rlvar 
o«M 

Lake  St.  Clair 
n<iS4 

Uppar  Detroit 
River 
n-72 

Loner  Detroit 
River 
n-72 

Oansity 

PCT 

Oansity  PCT 

Density  PCT 

Density  PCT 

Density 

PCT 

DublrtoNli 

1903 

1984 

2.30 

14.00 

16./ 

23.3 

2./S  20.0 

0.23  3.3 

• 

LoplOoptoro 

19B3 

1984 

4.36 

1.38 

10.0 

10.0 

3.44  23.3 

0.92  13.3 

• 

2.01  12.5 
2.01  8.3 

2.58 

2.58 

20.8 

16.7 

PyrilldM 

1983 

1984 

0.46  6.7 

t 

4 

0.29  4.2 

Brachyccntrus 

1983 

1984 

7.12 

7. 58 

30.0 

20.0 

30.07  33.3 
16.76  33.3 

0.29  4.2 

NIcroxcM 

1984 

0.23 

3.3 

1.38  10.0 

. 

Protootlli 

1983 

1984 

8.03 

26.40 

16.7 

13.3 

• 

• 

1.15  8.3 

Polycentropodi 

d*e 

1983 

0.23 

3.3 

0.69  3.3 

PbylocontroDus 

1983 

1984 

0.23 

3.3 

• 

2.87  16.7 
13.20  20.8 

PoIvcontroDus 

1983 

1984 

0.23 

0.46 

3.3 

6.7 

21.81  30.0 

7.12  33.3 

■ 

0.57  4.2 

0.57  4.2 

5.45 

6.60 

20.8 

20.8 

Nturccllosls 

1983 

1984 

9.41 

19.05 

20.0 

23.3 

25.94  33.3 
15.84  26.7 

1.15  8.3 

15.21 

47.63 

20.8 

41./ 

Trichoptora 

1984 

0.23 

3.3 

. 

0.29  4.2 

Laptocarldaa 

1983 

0.46 

6.7 

.  . 

Oacatis 

1983 

1984 

22.73 

2.30 

40.0 

20.0 

43.16  60.0 
35.81  63.3 

46.68  83.3 
35.58  94.4 

13.49  25.0 

15.49  41.7 

5.74 

20.8 

Triacnodas 

1983 

1984 

2.30 

1.84 

6.7 

10.0 

2.98  33.3 

2.30  23.3 

• 

0.57  8.3 

0.29 

4.2 

NysUcidas 

1983 

1984 

3.67 

5.51 

26.7 

23.3 

13.31  40.0 

4.36  16.7 

0.38  5.6 

0.29  4.2 

Satodas 

1983 

1984 

0.46 

0.46 

6.7 

6.7 

3.44  20.0 

4.59  26.7 

• 

0.57  4.2 

0.29  4.2 

• 

• 

Caraclaa 

1983 

1984 

4.59 

4.59 

36.7 

30.0 

10.33  43.3 

15.38  40.0 

• 

2.01  20.8 

4.02  29.2 

0.86 

0.86 

8.3 

4.2 

Nactopsycha 

1983 

1984 

0.46 

0.46 

6.7 

3.3 

3.21  23.3 

0.69  6.7 

0.29  4.2 

0.57  8.3 

0.57 

4.2 

Hydroptllldaa 

1983 

1984 

0.23 

0.23 

3.3 

3.3 

- 

• 

• 

• 

• 

Hvdrootlla 

1983 

1984 

• 

0.92  10.0 

0.92  6.7 

• 

0.29  4.2 

7.46 

7.17 

20.8 

33.3 

Orthotrichia 

1983 

1984 

• 

• 

0.23  3.3 

0.23  3.3 

• 

0.29  4.2 

2.oi 

16.7 

Ptiryganaa 

1984 

0.23 

3.3 

. 

Pycnopsycha 

1983 

. 

. 

0.46  6.7 

,  , 

. 

Hydropsych Idaa 

1983 

7.12 

6.7 

. 

(CONTINUED) 


I 


UutIM 


Taxon  or  Itaa 

Yaar 

Upptr  St.  Clair 
River 
n-90 

LOHer  St.  Clair 
River 
n«90 

Lake  St. 
n44 

Clair 

Upper  Detroit 
River 
n-72 

Lower  Detroit 
River 
n-72 

Density 

PCT 

Density 

PCT 

Dens1t;y 

PCT 

Density 

PCT 

Density 

PCT 

ChauMtootvcha 

1983 

94.81 

60.0 

22.50 

26.7 

5.36 

11.1 

471.45 

66.7 

28.12 

37.5 

1984 

130.39 

63.3 

20.66 

36.7 

• 

• 

927.69 

83.3 

41.61 

50.0 

HydroDSXcha 

1983 

7S.98 

70.0 

11.48 

40.0 

108.46 

45.8 

20. D9 

41.7 

1984 

140.26 

66.7 

32.37 

26.7 

307.32 

66.7 

46.20 

54.2 

Macros  toMXi 

1984 

. 

. 

0.29 

4.2 

Potawrla 

1984 

. 

. 

. 

. 

0.29 

4.2 

Corixidat 

1983 

0.46 

6.7 

. 

. 

. 

. 

Coonagrionidat 

1983 

0.92 

13.3 

4.02 

20.8 

1984 

• 

0.46 

3.3 

4.02 

20.8 

Goavhus 

1983 

0.92 

10.0 

1984 

1.38 

13.3 

0.46 

6.7 

0.29 

4.2 

Stylurus 

notatus 

1983 

0.23 

3.3 

Plecoptara 

1983 

1.15 

10.0 

1984 

1.15 

13.3 

• 

• 

• 

Parlodidaa 

1983 

0.23 

3.3 

0.23 

3.3 

. 

. 

Isooanoldcs 

1983 

0.23 

3.3 

1984 

1.15 

10.0 

• 

• 

• 

Acarina 

1983 

70-.93 

73.3 

19.51 

80.0 

17.60 

100.0 

28.98 

83.3 

43.33 

66.7 

1984 

64.51 

73.3 

26.63 

73.3 

5.74 

66.7 

24.10 

66.7 

96.99 

70.8 

Tardigrada 

1983 

1.38 

6.7 

0.46 

6.7 

0.29 

4.2 

4.88 

4.2 

1984 

• 

• 

• 

• 

• 

• 

6.89 

8.3 

Gastropoda 

1983 

0.23 

3.3 

. 

. 

0.29 

4.2 

. 

FarrUla 

1983 

3.90 

20.0 

. 

, 

3.44 

12.5 

66.28 

54.2 

1984 

55.55 

16.7 

• 

• 

2.30 

12.5 

298.14 

62.5 

Lynaoa 

1983 

8.26 

30.0 

2.01 

4.2 

1984 

3.67 

23.3 

0.23 

3.3 

• 

• 

• 

Phrsa 

1983 

75.06 

53.3 

129.93 

80.0 

0.38 

5.6 

24.39 

33.3 

24.10 

45.8 

1984 

119.37 

53.3 

89.30 

80.0 

25.25 

41.7 

56.53 

62.5 

Hcllsona 

1983 

■ 

. 

. 

. 

0.29 

4.2 

. 

. 

Gyraulus 

1983 

67.95 

40.0 

166.89 

73.3 

26.40 

50.0 

36.73 

33.3 

5.74 

29.2 

1984 

14.23 

26.7 

80.57 

66.7 

29.46 

50.0 

66.57 

37.5 

49.35 

33.3 

Aaailcola 

1983 

566.77 

66.7 

771.77 

90.0 

38.26 

77.8 

186.80 

87.5 

88.38 

79.2 

1984 

363.85 

60.0 

323.44 

90.0 

27.55 

61.1 

218.94 

91.7 

96.99 

75.0 

Bithynia 

1983 

, 

0.77 

11.1 

0.57 

8.3 

0.29 

4.2 

1984 

• 

• 

• 

• 

• 

0.86 

8.3 

• 

SosMtoflyrus 

suMimsus 

1983 

. 

. 

0.23 

3.3 

. 

. 

1984 

• 

• 

- 

0.38 

5.6 

• 

• 

• 

• 

Plaurocora 

1983 

2.30 

6.7 

0.23 

3.3 

4.59 

22.2 

7.75 

41.7 

acuta 

1984 

1.84 

6.7 

• 

• 

0.38 

S.6 

11.76 

41.7 

0.86 

8.3 

Eliala 

1983 

197.42 

60.0 

145.31 

90.0 

5.36 

33.3 

150.07 

79.2 

79.77 

62.5 

iivtscans 

1984 

236.67 

53.3 

104.45 

63.3 

9.56 

61.1 

191.10 

79.2 

51.08 

79.2 

(CONTINUEO) 


Location 


Uppor  St.  CUIr 
»1»or 


St.  Clair 
Klvor 


Lake  St.  Clair 


Upper  Petrol t 
River 


Looer  Detroit 
River 


laxofl  or  itea 

Yttr 

n«90 

n«54 

n•7^ 

n*/2 

Density 

pa 

Density 

PCT 

Density 

pa 

Density 

PCT 

Density 

PCT 

Valvata  ilncera 

19IU 

U.92 

10.0 

1.38 

6.7 

1.15 

8.3 

1984 

1.61 

13.3 

0.23 

3.3 

3.83 

5.0 

U.29 

4.2 

0.29 

4.2 

Valvata 

1983 

138.88 

16.7 

20.89 

bO.O 

11.10 

38.9 

33.86 

12.5 

0.57 

8.3 

tn  carinate 

1984 

14/.37 

33.3 

3.21 

20.0 

6.89 

44.4 

• 

0.29 

4.2 

CanocloM 

1983 

0.29 

4.2 

0.86 

8.3 

1984 

0.23 

3.3 

• 

• 

0.38 

5.6 

• 

• 

Unioflidae 

1983 

0.69 

10.0 

1.15 

16.7 

5.45 

37.5 

1984 

0.46 

6.7 

1.1b 

13.3 

0.77 

U.l 

7.17 

50.0 

• 

Anodonta 

grandU 

1984 

0.38 

S.6 

LaMtIlls 

1984 

0.23 

3.3 

0.38 

5.6 

1.15 

12.5 

Lanosllls 

radiate 

1983 

0.77 

11.1 

0.29 

4.2 

0.29 

4.2 

slllouoldea 

1984 

0.38 

5.6 

0.57 

8.3 

Laaoslils 

1983 

0.29 

4.2 

ventricosa 

1984 

• 

• 

0.29 

4.2 

Leotodea 

fTMlllS 

1983 

0.38 

5.6 

0.29 

4.2 

Trunci lie 

1984 

. 

. 

0.29 

4.2 

Truncllla 

donacireniii 

1983 

. 

• 

0.29 

4.2 

Trunellla 

1983 

0.29 

4.2 

truncate 

1984 

. 

• 

O.bO 

4.2 
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Density  and  Total  Biomass  of  MacrOzoobenthos  -  A  Summary 
by  Year,  Month,  Transect,  and  Station 


The  density  (square  root  of  no./m*  +  0.5)  of  24  macrozoobenthos  taxa  and  total 
biomass  (ash  free  dry  weight  In  g/m*)  are  plotted  In  three  different 
arrangements:  transects  by  year  for  May,  transect  by  year  for  October,  and 
transect  by  station  with  months  combined.  These  plots  are  part  of  the  ANOVA 
results  and  should  be  used  when  Interpreting  main  effect  results  In  Tables  8 
to  19  In  the  main  body  of  the  report. 
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Appendix  6 

Table  1.  SuMiry  of  hydrographic  data  taken  at  macrobenthos  sampling  stations  In  the  St.  Clalr-Detrolt  River  system  In  May 
and  October,  1983  and  1984. 


Transect 

Station 

Water 

depth 

(ft.) 

Frequency  of 
occurrence  of 
substrate  type* 

Mean  current 
V  lodty 
( ft/sec ) 

Surface 

Bottom 

1 

1 

6-10 

**Sa(3),S16r(l)*** 

1.7(1. 6-1. 8) 

1.1(1.0-1.31 

2 

10-14 

Sa(3).SaGr(l) 

1.6(1. 4-1. 7) 

1.1(1. 1-1.1) 

3 

15-17 

Sa(4) 

1.8(1. 6-1. 9) 

1.3(0.9-1.91 

2 

1 

3-6 

SaSl(3),SaGr(l) 

0.7(. 4-1.1) 

0.6(0.1-1.01 

2 

10-11 

S1(l),GrCl(l),SaS1(l).Gr(l) 

1.3(0. 6-1. 9) 

1.0(0.4-1.41 

3 

15-17 

6r(31,SaGr(l) 

2. 3(1. 8-3.0) 

1.9(1.2-2.71 

3 

1 

6-7 

SaGr(2),Gr(2) 

I. 8(0. 6-2. 4) 

1.9(1. 1-2.3) 

2 

13-14 

Gr(3),SaGr(l) 

2. 0(1. 2-3.1) 

1.6(1.0-2.11 

3 

17-20 

Gr{3).CUl) 

2. 1(1. 7-2. 7) 

1.7(0.9-2.71 

4 

1 

3-5 

SaSI(4) 

1.1(0.9-1.2) 

0.6(0.2-1.11 

2 

10-13 

SaS1(2).Sa(l)S1(l) 

2. 1(1. 8-2. 3) 

1.1(0.3-1.81 

3 

15-17 

Se(2).SaS1(l),S1Gr(l) 

2. 5(2. 4-2. 6) 

2.0(1.2-2.81 

S 

1 

4-6 

SaS1{3).S1(l) 

1.4(0.8-2.2) 

0.4(0.2-1.01 

2 

9-10 

SaSl(3),SaCl(l) 

1.8(1. 5-2.1) 

I.0(0.2-I.6) 

3 

15-16 

SaGr(2),Gr(2) 

2. 8(2. 6-3.0) 

1.8(0.9-2.61 

6 

1 

4 

SaSl(4) 

0.5(0. 2-1.0) 

0.3(0.0-1.01 

2 

7-10 

SaSl(4) 

0.8(0.4-1.2) 

0.6(0.2-1.01 

3 

11-15 

SaSl(3)S1(n 

1.2(0. 7-1. 4) 

0.8(0.5-1.21 

7 

1 

5-7 

SaSl(4) 

0.6(0. 5-0. 7) 

0.5(0.4-0.61 

2 

10-11 

SaSl(2).S1C1(l).0r0e(l) 

1.4(0. 7-2. 4) 

1.2(0.1-2.41 

3 

16-20 

Cl(l),SlCl(l).SaC1(l),SaS1(l) 

1.9(1. 4-2. 6) 

1.2(1.1-1.31 

8 

1 

3-4 

SaS1(2).SiC1(l),Cl(l) 

0.2(0. 1-0. 5) 

0.2(0.1-0.51 

2 

6-8 

SaSl(3)S1(l) 

0.6(0. 1-1. l) 

0.3(0.0-0,61 

3 

13-15 

SaSi(3),Sl(l) 

0.7(0. 3-1.0) 

0.4/0.0-0.81 

CONTINUED 
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Appendix  G 

Table  1.  Suaaary  of  hydrographic  data  taken  at  nacrobenthos  saa^llng  sUtlons  In  the  St.  Clalr-Oetrolt  River  systen  In  Nay 
and  October.  1983  and  1984. 


Transect 

Station 

Water 

depth 

(ft.) 

Frequency  of 
occurrence  of 
substrate  type* 

Nean  Current 
velocity 
(ft/sec) 

Surface 

Bottom 

9 

1 

4-6 

SaS1(2).Sa(2) 

0.310.2-0.4) 

0.210.0-0.4) 

2 

7-8 

SaS1(3).Sa(l) 

0.6(0. 3-1.0) 

0.4(0.2-0.61 

3 

10-15 

Sa(2).SaS1(l).S1(l) 

0.4(0. 3-0. 8) 

0.6(0'.1-1.1) 

10 

1 

3-4 

Sa(4) 

0.4(0. 2-0. 7) 

0.3(0.2-0.31 

2 

7-8 

Sa(2).SaS1(2) 

0.3(0. 2-0. 4) 

0.2(0.1-0.31 

3 

10-15 

SaSl{4) 

0.4(0. 2-0. 6) 

0.3(0.1-0.61 

11 

1 

17-21 

S1C1(4) 

0.5(0.2-0.71 

0.2(0.0-0.51 

2 

20-23 

S1C1(4) 

0.2(0. 2-0. 3) 

0.2(0.0-0.31 

3 

24-27 

S1C1(4) 

0.2(0.2-0.31 

0.1(0.0-0.21 

12 

1 

20-22 

S1C1(4) 

0.2(0.2-0.31 

0.2(0.1-0.31 

2 

20-23 

S1C1{4) 

0.3(0.2-0.31 

0.2(0.1-0.21 

3 

25-27 

S1CI(4) 

0.2(0.1-0.31 

0.2(0.0-0.31 

13 

1 

20-21 

S1C1{4) 

0.6(0.3-1.01 

0.2(0.0-0.41 

2 

20-23 

S1C1{4) 

0.4(0.3-0.51 

0.2(0.1-0.31 

3 

25-28 

S1C1(4) 

0.5(0.3-0.91 

0.4(0.0-1.11 

14 

1 

6-8 

Sa(2).SaGr(l),Gr(l) 

0.8(0.7-1.01 

0.4(0.0-0.71 

2 

10-11 

Sa(2).SaS1(l).SaGr(l) 

1.0(0.7-1.51 

0.7(0.4-1.01 

3 

16-20 

Sa(2).Sl(l).SaS1(l) 

1.2(0.5-1.51 

1.0(0.6-1.41 

15 

1 

6-8 

SaC1(2).SaS1(l).SaGr(l) 

0.7(0.4-1.11 

0.6(0.4-0.91 

2 

10-11 

SaCI(2i,SaS1(lj.Sa6r(l) 

1.3(0.7-1.71 

0.7(0.4-0.91 

3 

15-19 

SaC1(2).SaS1(2) 

1.6(1.0-2.01 

1.1(0.9-1.41 

16 

1 

6 

SI  (4) 

0.1(0. 1-0.1) 

0.1(0.1-0.11 

2 

7-11 

S1(3),S1C1(1) 

0.2(0.1-0.41 

0.1(0.0-0.31 

3 

15-18 

SaS1(3),S1(l) 

0.9(0.6-1.41 

0.8(0.5-1.31 

CONTINUED 


Appmdlx  S  3 

1.  SiMMry  of  hydrogrophlc  d«U  Uktn  «t  Mcrobtnthot  stapling  stttlont  In  tho  St.  Clilr-Detrolt  River  systea  In  Pty 
tiMt  Octobtr.  I9U  tml  1984. 


Transect 

Station 

Mater 

depth 

(ft.) 

freguency  of 
occurrence  of 
substrate  type* 

Hean  current 
velocity 
(ft/ sec) 

Surface 

Bottoa 

17 

1 

9-10 

SI ( 1) ,S1C1 ( 1) ,SaSI( 1) ,SI6r( 1 ) 

0.3(0.2-0.4) 

O.KO.l-O.l) 

2 

11-12 

Sl(2).SaS1  ij.Sajl) 

1.3(0.8-1.7) 

0.8(0.5-1.2) 

3 

16-20 

SaSl(2).S1(l).Sail) 

1.4(1. 3-1. 6) 

0.8(0. 7-1.0) 

18 

1 

S-7 

S1(41 

0.4(0.3-0.4) 

0.2(0'l-0.4) 

2 

7-10 

51(4) 

0.3(0.2-0.4) 

0.3{0.1-0.6) 

3 

15-16 

S1{3).SaSt(l} 

0.9(0.7-1.0) 

0.4(0.2-0.7) 

19 

1 

5-6 

S1C1(2),Cl(l),SaS1(l) 

0.4(0.3-0.5) 

0.1(0.0-0.21 

2 

11-12 

SaGr(2),SaS1(l).6r(ij 

0.7(0.5-0.91 

0.7(0.3-1.01 

3 

19-22 

Sa6r(2),GrCl(l},6r{1) 

1.3(0.7-1.9) 

0.8(0.2-1.31 

20 

1 

4-6 

Co{2).S1(l),6r(l) 

0.7(0.4-1.11 

0.4(0.2-0.71 

2 

12-14 

SICI ( 1) ,6rCl (1) ,S16rl 1 1 ,SaGr( 1 ) 

I. 7(1. 4-2. 2) 

1.2(0.8-1.41 

3 

17-23 

C1(l),SaCl(l),SaS1(l),S1Gr(l) 

1.9(1. 6-2.2) 

1.3(0.7-1.71 

21 

1 

8-10 

SaS1(2),S1fl),SaC1(l) 

0.8(0. 5-1. 2) 

0.5(0.2-0.91 

2 

11-20 

C1(l),S1(l),S1C1(l),SaSl(l) 

0.8(0.7-0.8) 

0.4(0.3-0.51 

3 

18-25 

GrC1(2),C1(l).SaS1(l) 

l.UO.7-1.7) 

0.8(0.5-1.31 

*  Cl  •  city,  S1C1  •  silty  city,  StCI  •  stfldy  city,  SrCI  •  grtvely  city,  SI  •  silt,  S»S1  •  stndy  silt,  St  •  sand,  SIGr  •  sHty 
gravel,  StGr  •  sandy  gravel,  Gr  •  gravel,  Co  •  cobble,  OrDe  ■  organic  debris. 


Clay  •  very  cohesive  and  aalleable  fine  sedlaents 
Silt  «  unconsolidate  fine  sedlaents 
Sand  •  0.062  •  2  a* 

Gravel  •  2-64  aa 
Cobble  «  64  an 


***freguency  of  occurrence,  each  station  Mas  stapled  four  tines,  twice  In  Hay  and  October. 
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Macrozoobenthos  ANOVA  Tables 


ANALYSIS  OF  VARIANCE  TABLES 
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A.2C 

C.COCl 

7EARARCRTR-. 

1 

11C.2CS3E365 

25.55 

C.CCCl 

TRARSECTA7EARARCKTR 

JC 

172.2‘ESSEAS 

2.CC 

C.C06A 

STRUCK 

« 

132.71356725 

IS.^C 

C.CCCl 

TFl8SeCT•STFT/c^ 

4C 

c5CC.C152El(I 

14.49 

C.COCl 

YEARASTAT ICK 

i 

12.A5IAIA55 

1.49 

C.2361 

7RAKSEC*YEARaSTAT ICR 

322.*AlcnEI 

1.C7 

C.CC13 

RCKTR»STAT ICK 

2 

135.37722A57 

i:.e9 

C.CCCl 

IRAKSECARCRTRASTAT  IC 

AC 

611.57672676 

3.94 

C.COOl 

yeararcktrastatick 

2 

16.352C6ASS 

1.9C 

C.1S14 

TRAK$ayEARarckT<STAT 

AC 

2A5.75niC?5 

2.C3 

C.C0C3 

RR  F 

R-SCLARE 

C.V. 

0 .COO  I 

e. 117127 

35.C5AC 

RCCT  RSE 

CLCA  -REAK 

2 

.07708717 

5.313C5AC1 

r  vAict 
8.97 
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ANALYSIS  CF  ^ARUKCE  FFCCECLRE 

CEFEACEM-KAmAEU — EOC!-  —  (  Hm.CIWE»|  -  . 


SCLFCE 

CF 

SHF  OF  SOL ARES 

I'EAK 

SCLARE 

F  VALUE 

ACCEL 

2il 

AA.tTlETtSE 

C.2STESAA9 

A.  16 

ERACA - —  _  . 

!C« 

-  Sl.lSEEACSl 

C.CE1AC2SA 

CCAAECTEC  TCTAL 

Hi 

SS.ETClCiAE 

ECLRCE 

CF 

ANCVA  £< 

F  VALLE 

FR  F 

TAAASECT 

2C 

!C.17('>27CS 

1(.3C 

C.CCCl 

tear 

1 

C.USEASSE 

2.26 

C.133S 

1RAASECT4VEAR - 

2C  - 

l.A(AC(SCt 

I.IE 

C.2639 

ACA1A 

I 

£.A«A7f £71 

7.3S 

C.CCAt 

TAAASECT4ACATA 

<c 

2.2! >S<£<C 

l.EC 

C.Cie2 

TEARAACATA  - 

...  1 

C.CEAE(2SS 

1.37 

C.2A22 

TAAASECT»t£AA»ACATA 

iC 

1.2CCS2SI* 

C.A7 

C.A977 

STATICA 

2 

S.CtlSSSlC 

AC.ES 

C.CCCl 

TAAASECTtSTAT  ICA  .. 

AC 

21.(ES22 •<! 

6.76 

C.COCl 

YEAR*STATtCA 

2 

C.1AACS2A2 

l.U 

C.3132 

iraa$ec*veaa«st<tica 

2.5JJESC7* 

I.C2 

C.A3A3 

ACA1a«STATICA_.  ... 

.  .  •  2 

C.C215AA57 

C.I7 

C.6AC3 

TAAASEC»AtATA*STAT|C 

AC 

3. >7£(£(23 

1.53 

C.C23C 

YEAR»ACATA»STaT ICK 

2 

C.At7S3E55 

3.76 

C.C236 

TRAAS*VEAA«ACAT«STAT 

AC 

5.22SSISS2 

2.U 

C.CCOl 

Fit  F 

R-SCUARE 

C.V. 

O.CCOI 

C.6  (A!7I 

25.25S{ 

RCCT  FSE 

blgs  fean 

0.7AtCCS!S 

f.fASlSCl! 

ANALYSIS  CF  VARIAACE  fRCCECLFE 


SCIFCE 

FCCE*l~ 


ERACA. - 


CCAFECTEC  TCTAl 


SCIACE 

rTTAsTcT 

>E(F 

TAAASECTiyfAA - 

FCAtF 

1R*ASECT»FCATF 

>CAA*»CATA  - 

TFAASECT«»eAF»FCATF 

STATICA 

IAAASECT*$TAT1CA. 

>EAA«ST«TJCA 

TFAASEC«>f/F«ST«TICA 

FtATF«STATICA -  - 

tA«A$EC<FCATA*$TATIC 

yEAA*FCATF*$TATICA 

TAIAS*VEAA*FCAT*$T(T 


CF 

SHF  OF  SCLARE! 

KEAA  SCLAAE 

251 

J3667A.«tA6C677 

553. 

26511796 

- SCi  _ 

-1S622.S7622156-- 

-  -  3C. 

93AA7663 

75* 

15EAS7.!ACE3t32 

CF 

ANCVA  S! 

F  VALLE 

FR  F 

2C 

72359. «E31E2!1 

92.52 

C.COOl 

1 

C3.17E9((E7 

1.62 

C.2033 

..  jc 

-  A66S.67EI9I19- 

6.CC 

C.COCl 

1 

5S4.712E7ECE 

15.27 

C.CCCl 

2C 

77C5.*9*CSJ6E 

9.9C 

C.CCCl 

...  I 

SSAA.tCllFSCl 

1CI.3C 

C.CCCl 

2C 

IC7CC.5169E537 

13. 7A 

C.COCl 

2 

23CC.1ECC7229 

2C.57 

C.COCl 

AC 

IE27E.A65C115A 

11. 7A 

C.CCCl 

2 

I56.2CC7CE22 

2. Cl 

C.13S6 

AC 

7A2C.972ESSA6 

A. 77 

C.COCl 

2 

262.6369731C  - 

3.37 

C.C3S1 

AC 

5315. 3721422! 

3.A1 

C.COCl 

2 

ACC.3AC57C6E 

6.17 

C.CC23 

AC 

A5A3.C5C1A712 

2.92 

C.COOl 

FA  F 

R-SCUARE 

C.V. 

0.0001 

0.E7619A 

A3.7A13 

RCCT  ASE 

ELOe  REAR 

6.2SOTA9T2 

lA 

.2(5132C9 

F  VALUE 


1A.21 
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4NAL>5]5  CF  variance  fPCCEClFE 


«»€K«Kt-VWUl4Ml-E— foci - 1 

H4IMIr44ilK44| - 

SCLIiCE 

CF 

SUH  OF  EQLARES 

KEAK 

ECIAAE 

f  VAltE 

»CCEL 

!:i 

2If!C.C7tCCC£I 

11C.1C3525SO 

16.61 

E4lfiC« - 

- :c*  — 

3344.C!C4«!(C 

-  f.fSKETCCa 

CCfEECTEt  TCTIL 

li* 

31tCJ.K«33<n 

SCLECE 

Cf 

ANQVA  £( 

F  VALCE 

PA  F 

—  •  1—  •  ■■  -  .  - - - — - - - 

- - - 

—  — . .  _ _  _ _  __  .. 

^  ...  .  _ 

7PAASECT 

;c 

1C3A*.A133CU^ 

77. 

C.CCCl 

IfEif 

] 

n*.52K1tI2I 

!£.a; 

C.CCCl 

IP/ESEC4-»*E*E  - 

- JC  - 

-  -» IE3.KJ»33)CC 

6.S2 

C.CCCl 

ECME 

1 

E3.tt«2Tiff 

12.3': 

c.coc* 

7PAASECTAFCATF 

2C 

:!IC.IC:(4E3C 

IE. 32 

C.CCCl 

Y£4E»ECMf  -• - - - 

- )  . 

132.CC3UCCC 

-  1C.3C 

C.CCCl 

iriksectyyeee'ecete 

2C 

«3C.314tllCt 

2.2A 

C.CCCl 

STITICA 

2 

IC4.f4147Kll 

7.31 

C.COOA 

TP/ASECT*STA7 ICK  - 

AC 

(fKE.32:i<:<ff 

25. EC 

C.CCCl 

YE<»*STtT ICK 

2 

2C<.Kf4( <I!3 

21.59 

C.CCCl 

IR«KSEC*Y£*E«ST<T ICK 

KC 

tECl.E3I2';CIC 

7.C2 

C.CCCl 

KCKTKSTRTICK 

«C 

123.211C(<fI 

9.AA 

C.CCCl 

T*<KS£C»KCKTt-«ST/T  IC 

AC 

2I2S.*22*?C*f 

1C.2E 

C.CCCl 

YE/P»KCKTK*STIT ICK 

2 

f2.?KI3I5Ci 

E.23 

C.CC21 

7»AAS«V£AA«FCAT«$TAT 

AC 

•iS.EECCK’If 

2.11 

C.CCCl 

FP  f 

R'SCUKBE 

C.V. 

O.COOl 

C.eC213« 

ei.EJEi 

ECCT  KSE 

ElC'i  KEAK 

2.57SBKE31 

A.C913e()9 

ANAL>nS  CF  VARIAKCE  FPCCECLPE 


CEfEACE-AT— itAJMAfLI - EUCd - H 

i-ar.acticoicaI 

...  - -  . 

SCtRCE 

CF 

SIH  OF  'CLARE  5 

PEAK 

SCLARE 

KCCEl 

2*1 

<7A7.«7;77I<C 

1C.3A65I 7C2 

f.tC# - - 

- . ?c* 

— €£<.e72s<?;? 

l.t322«755 

CCFPECTEC  TCTAl 

733 

237C.24Et'3 12 

SCCRCE 

CF 

ANOVA  55 

F  VALLE 

FF  F 

TB/KSECT 

2t 

E2S.f2«27;7I 

13.17 

C.CCCl 

7EIP 

1 

1E3.3A72C323 

ICC.AA 

C.CCCl 

iraksectayear - 

<C 

2I!.1A3;< lEi 

6.A7 

C.CCCl 

PCMF 

I 

E2. £7161217 

36. C3 

C.CCCl 

7RAKSECTARCKTK 

2C 

27A.*2Eetl«3 

E.Al 

C.COCl 

7C1PAPCATF . - 

1 

32.AEtlCC3A 

IS.E9 

C.CCCl 

traksectayeararckte 

2C 

137.«122i737 

A.E2 

C.CCCl 

STA71CK 

2 

3£. £1317737 

27  62 

C.CCCl 

7R<KSEC7RSTAT ICK  — 

AC 

-  -  *C2.773E17KE 

9.23 

C.COCl 

YeAR*S7A7ICK 

2 

3.A31IE333 

2.69 

C.C565 

7RAKSEC»YE<R»S7/TICK 

AC 

175.2226  163C 

c.ec 

C.CCCl 

KCK7KSIA7ICK 

< 

IC..7t2763  IA 

3.12 

C.C063 

IRAKSECARCKTHSTATIC 

<c 

173.2166C777 

2.76 

C.CCCl 

YEARARCKTKSTATICK 

2 

I1.7C1A2C'7 

2.5* 

C.C265 

yraksayfarrrckyasyat 

KC 

I36.33A333K3 

2.C6 

C.CCC2 

FA  F 

R'SCuARE 

C.V. 

C.CCCl 

0.763373 

72.6733 

RCCT  RSE 

eiGE  REAN 

1.27761009 

1.72(61365 

F  VALLE 
6.71 
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*NiLV<IS  CF  tl«|)[<^CE  FRCCECLRE 


SCLRCE 

KCEL 

ER(CI> 

CCCfECTEC  TCTIL 

SCIISCE 

l»«RSeCT 

YE<* 

1R*RSECT»Y£R*  -  - 

RCRTt- 

1««RS£CT»RCRTE 

1R<RSECT«TE«II*RCKTk 

ST/TICR 

TR*RSECT*ST«T|CR  — 
>£R*»ST<TICR 
IR«RSEC*YE<R«ST/T  ICR 

»CRTR»SrRTICR - 

TRiRS£C«RCRT»-»ST»TIC 
Y£l»»(<CRTE*STIiT  ICK 
T«<ltS*Y£R**RCRT4ST«T 


£UC9  -  -| 

cstracoca) 

CF 

SLR  OF  SCLARES 

FEAK  SCIARE 

!SI 

*3C!.lH;(CtC 

17. 

47Ce7474 

-  iCt 

SCC.3«1A11A7 

1. 

78(43137 

7«« 

5J£!.!*CSi£C7 

CF 

ANDY A  <! 

F  VALLE 

PB  F 

2C 

£3I.7tAA773A 

23.28 

C.CCCl 

1 

lA.9E£A33ti 

£.35 

C.CC39 

-  2C 

iic.n73:«;i 

3.CE 

C.CCCl 

I 

AS.Etf £4*1; 

27.75 

C.CCCl 

2C 

9tC.73C99£31 

££.£5 

C.CCCl 

...  j 

A-C117AJ*; 

2.25 

C.134( 

2C 

liS.7tfAS«CC 

A,A1 

C.CCCl 

4 

4!.3C7SCl/f 

7.C£ 

C.CCIC 

-  AC 

£17. £5312449 

n*AA 

C.CCCl 

i 

7.74;!C!£> 

2.17 

C.1155 

AC 

137.2255C2EC 

4.72 

C.CCCl 

-  -  -  2-  — 

-  37.431CC75C 

1C. 48 

C.CCCl 

AC 

,725,32£5;f*f 

1C. 21 

C.CCCl 

2 

11.177<4£41 

3.23 

C.C446 

-  AC 

i£e.2IE55£47 

A.C3 

C.CCCl 

FB  F 

R-SCLAR£ 

c.v. 

O.QOOl 

c.e25(;( 

£1.'7£5 

RCCT  USE 

BLC5  REAN 

1.33687AA9 

1 

l.«3£A21C? 

E  VIIL£ 
9.78 


CEFERCERT  V88UELE 

SC1.8CE 

RCCEl 

E8RC8 

CCFFECTEC  TCTIl 


SCLRCE 

1*<RS£CT 

>E«8 

TR<RSECT«YEi* 

RCRTR 

TRFRSECTRRCRTR 

YE/RtRCRFR 

1RIRSE£T»YERR»RCRTR 

STFTICR 

T8RRSECT*$TRTICR 

YERI>*Sr«TICR 

TFRRSECRYERRRSTRTICR 

RCRIRRSTRTICR 

TRRRSECRRCRTKSTITIC 

YE«F*RCRT»-«ST<TtCR 

TR<R$«Y£«R«RCRT«STRr 


*N*LY!I!  CF  VARURCE  FRCCECCRE 


CF 

SLR  OF  SCLARES 

rear  scl<re 

F  value 

251 

EEC2.3155E7C2 

35. 

CC85EECC 

8.74 

5C4 

2C21.375C4EE5 

4. 

C1C(£478 

7  55 

1CE23.£5IC33EC 

CF 

ANCVA  SS 

F  VALLE 

FR  F 

2C 

25C5.E7452££5 

3£.28 

C.CCCl 

1 

1£.51E1EC15 

4.22 

C.C4C5 

2C 

2£3.3£221£C5 

4.53 

C.CCCl 

1 

435.E45C5515 

ICS. (7 

C.CCCl 

2C 

£14.51£3E35( 

7.(7 

C.CCCl 

1 

1(.1££57EEC 

4.C3 

C.C492 

2C 

855.IEE45753 

£.£7 

C.CCCl 

2 

££I.E57!245£ 

£2.51 

C.CCCl 

4C 

1252.7SC57282 

£.  44 

C.CCCl 

2 

4C.££££C4C4 

5.C7 

C.CC66 

4C 

322.EE2555E5 

2.C2 

C.CCC3 

2 

7C.57E55538- 

8. EC 

C.C0C2 

4C 

932.2(£1C£CC 

5. El 

C.CCCl 

2 

S.E85E3525 

1.23 

C.2f32 

4C 

353.23257135 

2.2C 

C.CCCl 

FR  F 

R-SCLARE 

C.V. 

C.CCCl 

C. £13245 

£4.5325 

RCCT  RSE 

BLCIC  REAR 

2.CC2«e442 

3.C£42C3E£ 
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ANAL^Si:  CF  V*RI«FCE  FRCCECtRE 


CEFENCEKT  vtHIFELE  EUGIl 


ECLRCE 

FCCEl 

ERRCR 


CF 

:•! 

•C* 


[  FY«I.LEL«| 

SUH  OF  SOLAREE 
lEU.ll«fEFC< 
^Ei.EiFltCEC 


FERN  ECLRRE  F  VRLLE 

E.RSEFCSCS  6.68 

C.S63S87S6 


ccffecrec  rcjsi 

75; 

SCLRCE 

Cf 

mthstci 

2C 

>eiB 

1 

TRiKSECT«VC4P 

iC 

►  CMK 

1 

TR/^S£C7•RC^TI■ 

2C 

1 

TRI^S€Cr<v6RR<^C^r»• 

2C 

STITICK 

d 

TR<KS6CT*STRT.ICIl - 

4C 

>E4R«ST<T  tC^ 

d 

TR<I^SEC«tE<P«ST<r  ICK 

RC^Th^STRTlCK 

d 

TR«^SEC«^C^T»•«ST/T  (C 

ie*f*f*CSTt*ST4T  iCh 

d 

TRR^S*tEIR«RCRT<ST^T- 

4iC  -  - 

FR  F 

o«ccot 

RCCT  FSE 
0.88U3J77 


iici.8t«73:e! 


RNOv*  :: 

F  VALIE 

FR  F 

*3C.3*<E‘f ;< 

22.32 

C.CCCl 

5.CE2R!iRF 

5.27 

C.C221 

S3.Riai!CRl 

<1.65 

C.CCCl 

C.Et7C73;c 

■  C.5C 

C.3832 

E!.tl8«E372 

C.CCCl 

6.7t27t«2<: 

7.C2 

C.CC83 

fC.<!(72«R2 

*.?C 

C.CCCl 

EC.8273E13E 

41.57 

C.CCCl 

321.1131*:r« 

E.33 

C.CCCl 

R. *3683078 

2.36 

C.C8S1 

33.C8t88833 

t.3E 

C.C662 

3. <3685273 

1.5C 

C.1512 

565.3CC«£C23 

6. El 

C.COCl 

8.182C878C 

2.17 

c.ii8a 

173.35313283 

4.45 

C.COOl 

R-SC1.8RE 

C.^. 

C,7«et37  71.!Ee) 


eccu  FEiN 

>  .371‘i'.a77 


RNRLtSI!  CF  VRRIRKCE  FRCCECLFE 


CEFENCENT - ViR I/flE  EUCIi 


cfirdnomic«e| 


SCCFCE 

Cf 

SLF  OF  3C18RE2 

REA^ 

5CIARE 

FCCEL 

251 

288C6.82276CC6 

55.22877592 

ERFCR 

5C4 

5*88.67111858 

4.55566452 

CCFRECTEC  TCT/L 

755 

578C6.C88E783C 

SCCFCE 

Cf 

8N0V8  55 

F  V8LIE 

FR  F 

IRlNSECf 

2C 

8362.77875eCC 

86.81 

C.CCCl 

7E(R 

1 

817.CIC67623 

E8.C8 

C.CCCl 

7R<NSECT87EIR 

<C 

I612.3EE67883 

16.26 

C.COCl 

FCMF 

1 

288.77E86555 

78. 6C 

C.CCCl 

TR<NSECT»FCNTF 

2C 

1571.7328C356 

12.62 

C.COCl 

7E/R8FCNTF 

1 

1C28.F5C77C87 

ECE.ES 

C.CCCl 

TR/NSECT»YE6F*FCNTF 

2C 

I223.2381E776 

13.88 

C.CCCl 

ST«riCN 

i 

IC87. 25632683 

1C'. 56 

C.CCCl 

7R<NSECT*$T8T ICN 

4C 

8|il.l7<735C8 

2C.77 

C.CCCl 

7E<R*$T<TICN 

2 

5.33E12I53 

c.5e 

C.5718 

TR(NSEC*YE«R*ST«TICN 

4C 

ICC8.El7<7<6e 

5.C8 

C.CCCl 

FCN7h»S7*TICN 

€ 

3<.6iE58<1< 

5.71 

C.CC38 

7R/NSEC«FCNTF*ST*TIC 

4C 

2C87.E883C183 

1C. 57 

C.CCCl 

>E«R»FCNTF»ST«TICN 

< 

88.8C<87*16 

1C.C2 

C.COCl 

TR4»S*YERR«FCNT8STIT 

-  4C 

681.68373566 

8.28 

C.COCl 

FR 

F 

R-SCCRRE 

C.V. 

O.QOOl 

C.8CE781 

31.E631 

FCCT 

FSE 

ecci5  FEAN 

2.22703082 

6.8EE827E* 

F  VFLLE 

20.01 
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AKALVSI!  CF  \,ARI«FCE  FRCCECLFE 


CEFEKCEAT  VARIAELE 

EUC12  [ 

CAEN  is]  - 

SCkRCE 

CF 

SLR  OF  EQLARES 

»'EAK 

SCIADE 

F  VALUE 

ACCEL 

iSI 

;A37.7CCtCAE< 

S. 71382317 

14. 5« 

ERRCR 

!CA 

221.C2CEA!!E 

C.E3E1SAC6 

CCFRECTEC  TCTAL 

7*: 

EtlS.JCCiiCAA 

ECLRCE 

CF 

ANOAA  << 

F  AALLE 

FI*  F 

• 

1RAASECT 

2C 

73«.«J!CE72 

il.tt 

C.CCCl 

>Eiff 

1 

E.IATEECCA 

3.24 

C.C672 

TRAASECTAVEAR  -  - 

EC 

I’S.JCICECAA 

U.^1 

C.COCl 

^CI^Th 

1 

t.TitiAAc: 

1C. 58 

C.C012 

TRAASECTAFCATF 

EC 

]S7.E>A2tC!E 

i;.*c 

C.COCl 

1 

EE.A7ECEA}< 

97.sc 

C.CCCl 

TRARSECTAVEARAFCKTA 

1C 

ICC.CEETEEC! 

7.E4 

C.COCl 

SIAIICA 

i 

S8.se 

C.COCl 

TRAASC»rASTATICA  - 

AC 

AEE.CCCEEEi; 

1A.33 

C.CCCl 

>EAR*STATICA 

i 

2.CCCCC72E 

1.4A 

C.1858 

traasec*tear*statica 

4C 

I2C.CECC1E(2 

5.1C 

C.CCCl 

FCMAAtTAI  ICK  -  - 

-  2 

C.2A722EAC 

C.18 

c.e2AC 

TRAASEC*FCKTA*StATIC 

4C 

77C.CA1(AC22 

12.84 

C.COCl 

»e/A«FCATA«$r AT ICA 

4 

1!.!E4!2E22 

12. C4 

C.CCCl 

FRAASavEARarCATaST AT 

4C 

I1E.E2A«EE!! 

-  -  4.ee 

C.COCl 

fO  F 

R-SCLARE 

c.v. 

O.COOl 

C.E7CC!C 

22.7427 

RCCT  ASE 

81012  AEAA 

0.74«8AIA5 

1.213A3222 

AKALtSIS  CF  VARIAKCE  FRCCECURE 


CEFEACEAT  VARIAELE 

euciA  _[ 

FEXeCENt*  1 

SCLRCE 

CF 

SLR  OF  SQLARES 

FEAK 

SCIARE 

F  VALLE 

ACCEL 

221 

E2E3.T81C3143 

33.CC315152 

32.72 

ERRCR 

2CA 

2CC.2TATm8 

1.CCE4EC13 

CCRRECTEC  TCTAL 

722 

ET82.142E18A2 

SCLRCE 

CF 

ANOVA  ss 

F  VALLE 

FR  F 

TRAASECT 

2C 

A18C.2812EAA4 

2CT.71 

C.COOl 

TEAR 

1 

A8.48A4T248 

A8.27 

C.CCCl 

TRAASECT AVEAR 

2C 

222.82CA2222 

14. Cl 

C.CCCl 

FCATA" 

1 

lAe.214CA8A4 

1A7.2A 

C.COOl 

TRAASECTAACATA 

2C 

8A1.4441AI38 

A4.4E 

C.COOl 

YEARARCATA 

1 

23.C3C8E11A 

23.43 

C.CCCl 

traasectayeararcata 

2C 

I1C8.2E1EA1A4 

2A.8A 

C.COCl 

STATICA 

2 

C.8SATA1U 

C.A7 

C.(232 

TRAASECTASTATICA 

AC 

421.fAC442T4 

12. A1 

C.CCCl 

YEARASTATICA 

2 

8.CClAlt88 

A.A6 

C.C12C 

TRAASECAYEARASTAT ICA 

AC 

18A.A2282A2T 

A.'2 

C.CCCl 

RCATA ASTATIC* 

2 

T.A22AC88A 

3.(8 

C.C228 

TRAASECARCATAASTATIC 

AC 

35S.8ACI1CA2 

E.82 

C.CCCl 

YEARARCATAASTATICA 

2 

23.443122CA 

11.73 

C.CCCl 

TRAASAYEARARCATASTAT 

AC 

2E2.38A1EA2C 

7.C7 

C.CCCl 

FR  F 

R-SCLARE 

C.Y. 

0.0001 

C.8A2178 

34.1272 

RCCT  RSE 

BLCIA  REAN 

1.00A33069 

2.77742883 

c 


a  -  ii 
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ANALYSIS  OF  VARIANCE  TABLES 


ANALYSIS  CF  VARIAACE  FRCCFCLRE 


CEFEACEAT  VARIAEIE 

Euct;  j 

ICECEIISl 

SCLFCE 

CF 

SLM  OF  SQLARES 

t>'EAK 

SCLARE 

F  value 

ACCEL 

2*1 

1.19312571 

7.35 

ERFCR 

!C4 

El 

.EtSCCSSS 

C.U243C50 

CCFFECTEC  TCTAL 

7«« 

3E1 

.2F?S5S;S 

SCLFCE 

CF 

ANCVA  SS 

F  VALLE 

FR  F 

TFFASECT 

2C 

It 

.IS«1E2C( 

23.** 

C.CCCl 

VEAF 

1 

1 

.SAS2t7fS 

S.*l 

C.C022 

TRAASECT*VEAF 

2C 

t 

.S3fE((SC 

2.S* 

C.CCCl 

ACATA 

1 

C 

.US1SS12 

C.11 

C.*CC2 

TFiASECT«ACATA 

2C 

IE 

.sn;-itS2 

S.E2 

C.CCCl 

vearffcata 

t 

C 

.CISSEttl 

C.*7 

C.*S*3 

traasect*year«acata 

2C 

IC 

.2S«ti7Ct 

3.17 

C.COCl 

STATICA 

2 

21 

.2C212EFS 

t:.2t 

C.CCCl 

1RAASECT*STATICA 

4C 

SI 

.ISEJttFS 

1*.37 

C.CCCl 

VEARFSTATICA 

2 

i.TtSSSEEC 

E.St 

C.COC2 

TRAASECFYf aRFSTATICK 

AC 

IS 

■FSA132SA 

2.38 

C.COCl 

ACATAFSTATICA 

2-  - 

C 

.SS21S1SF 

1.E2 

C.1626 

traasecfacatafstatic 

AC 

33 

.ft 12SS12 

!.1E 

C.CCCl 

vearfacatafstat ica 

2 

*i 

.ICS231J1 

t.*e 

C.C017 

IRAA$FVt4R«RCATFSTAT 

-  AC 

i» 

.tlSS3S2S- 

2.  1C 

C.CCC2 

Fll  1 

F 

R 

-SCLARE 

C.V. 

O.COOI 

c 

.11*21* 

3S.2251 

rcct  ase 

etC-1*  FEAN 

g.AeaosAEC 

1.(1S*2S3E 

ANAL1S1!  CF  VARIAACE  FRCCECIFE 


CEFEACEAT  VARIAELE 

EUCIt 

|caelaatcrsycae| 

SCLRCE 

CF 

SLA  OF  SCLARES 

SCLARE 

ACCEL 

231 

«I32.ES1SSI31 

It.AtSTCSl* 

ERRCR 

SC* 

C27.IS*2C!2I 

I.2***33CT 

CCRRECTEC  TCTAL 

1SS 

*7tC.CEC2SC*2 

SCLRCE 

CF 

ANOVA  SS 

F  VALLE 

FP  F 

TRAASECT 

2C 

I737.1E*IC3E3 

tS.EC 

C.COCl 

1 

IC.EtSCSSSl 

t.73 

C.C033 

traasectfvear- 

-  2C 

1S.*Sle27l* 

3.C3 

C.CCCl 

FCFTF 

1 

l«3.S*E22tlC 

IIS. 35 

C.CCCl 

TRAASECTfACATA 

2C 

CS2.CSCESC27 

34.26 

C.CCCl 

>EIP<FCMh —  - 

- 1 

lS.t2ISE22* 

--  12. SS 

C.COC* 

TRAASECTfYEARFACATA 

2C 

3C.CEE2I1C1 

I.fS 

C.C5S3 

STATICA 

2 

A3.E2CI7IEE 

17. tl 

C.COCl 

traaeectfscatica  . 

-  4C 

-  *CS.ESE2t525 

—  E.23 

C.COCl 

YEARFSTATICA 

2 

I.2E*2S‘CC 

C  St 

C.ST3S 

traasecfyearfstatica 

*c 

ISt.l3*5S2SC 

3.1* 

C.CCCl 

ACAJKFSTATICA-— - 

. —  -2 

-  -  2.2tSl*S5C-- 

—  -  C-.Sl 

C.*031 

traasecfacatafstatic 

*c 

2C3.27C2CieC 

S.27 

C.CCCl 

VEARFACATAFSTAT ICA 

2 

3.4SC21S22 

I.*C 

C.247C 

IM^CI^T«ST#T 

-  -  4C 

FF 

-  -  *7S.tll775EI - 

F  R-SC(.ARE 

- 1.63 

C.V. 

C.CCCl 

O.CCCt  C.eCEiER  7C.CC13 

FCCT  FSE  ELGU  FEAA 

i.uiSAuo  i.:Gnc<35 


I 


ANALYSIS  OF  VARIANCE  TABLES 


*KAL>£IS  CF  VARIAKCE  FFCCECLFE 


CEFEFCEFT-  VARIFEIE 

Euei7  ^ 

FVCPOFEVCFE | 

SCLFCE 

CF 

SCM  OF  ECLAPES 

FEAK 

ECLAPE 

F  VALUE 

FCCEl 

2!t 

l!25.3CiE<ffC 

(.C7Ef«t72 

8.56 

EFFC* . 

!C* 

2!7.7t<tt(2C 

C.7CSSCC59 

CCFFECTEC  TCTIL 

7:: 

IEE3.C«I72!1I 

SCtFCE 

CF 

AMCVA  S£ 

F  VALLE 

PR  P 

1FFFSECT 

iC 

AC!.272C7*?2 

2E.‘A 

C.CCCl 

tE<F 

1 

U.EC2t!C71 

22. t7 

C.COCl 

<c 

A7.EUEE1C2 

2.25 

C.CCCl 

FCFTF 

I 

E*.t;2tt*2: 

11S*C1 

C.COCl 

TFFFSECTFFCFTF 

iC 

2C7.77EEE<tE 

)A.O 

C.CCCl 

1 

IC.2t3IA72C 

24.27 

C.CCC2 

TP«KSECT*YE«**FCKTF 

2C 

72.tU7A71A 

5.ie 

C.CCCl 

ST4TICF 

2 

5.C3135A2C 

3.!5 

C.C245 

1PP»$ECT«STPT tCK  - 

AC 

2A7.2717731A 

E.71 

C.CCCl 

>EPP*STPT1CF 

2 

:.C2(ACE!( 

2.54 

C.C247 

TPPFSCC«VE<P*ST<TICF 

AC 

A2.12C2<21! 

1.4E 

C.C215 

FCMFPSTPTICK-  ■  -  - 

2 

1C.2A*7!((7 

12. C5 

C.CCCl 

TPPFSeC«FCPTF»STPT(C 

*c 

273.4«7itC?f 

4.(2 

C.CCCl 

>E(P*FCkTF«$T«TICK 

2 

2.E!E3C|AC 

l.EC 

C.1S7C 

1PPFS*V€PP«FCFT«ST«T- 

AC 

E5.2!2U'J7 

3.CC 

C.CCCl 

ffi  F 

It-SCUARE 

C  •  • 

O.CCOl 

C.fC??SS 

t4.C57T 

PCCT  FSE 

BLCn  MEAN 

0.iA<S5!9E 

l.21!2CEEt 

AKALISI!  CF  VARIAFCE  FFCCECLPE 


CEFEFCEAT  VAPIAFLE 

EUCU 

1  ACAP  INa| 

SCLFCE 

CF 

slk  of  SCLAPES 

FEAN  SCLAPE 

F  VALUE 

FCCEL 

251 

44E.CE2C2;!2 

1.7E51E724 

3.78 

EPFCP 

5C4 

;37.4E223tF‘ 

C.4721B<!16 

CCFPEC7EC  TCTIL 

755 

(Et.CE53ei42 

SCLFCE 

CF 

ANOVA  SS 

F  VALLE 

FP  F 

TPAASECT 

2C 

lCA.2t542C2S 

11. CA 

C.COCl 

VEAP 

1 

c.rctei  ICC 

C.Cl 

C.4CA5 

TPAASECTATEAP  —  - 

.  -  -  2C 

17.FtfC4S55 

-  -  I.B4 

C.C113 

FCATF 

1 

c.ctAT'tei 

C.IA 

C.7113 

TPAKSECTAFCATF 

2C 

27.4A1I1AE2 

2.4( 

C.CCCl 

VIAPAPCPTK--  -  -- 

- 1  -  . 

2.31CC7222 

A.E4-- 

C.C2TA 

TPAA$ECTAVEAP*FCKTF 

2C 

55.4<522Ct‘ 

5.43 

C.COCl 

STATIC. 

2 

A.4A21<A47 

5.25 

C.CC35 

IpaikSCCTASTATIC. - 

- 4C - 

-  4S.IA777432 

- 5.25  - 

C.COCl 

TCAPFSTATICA 

2 

A.C5IAA2Af 

A. 24 

e.ClAE 

TPAFSCC*TEAP«STATICN 

AC 

2A.2lt5in4 

l.Sl 

C.C022 

PCAThPSTATICIF- - -  - 

-  -  2  -  ■ 

S.7222S23A 

-  -  (.C7 

C.C02S 

tpaasec*fcatf*static 

AC 

AA.AC754132 

2.25 

C.CCCl 

VCAP*FCATF*STATICK 

2 

1.51A27CS2 

i.ec 

C.2022 

IPm*V<AP«PCILU$TAT- 

...  -FC- - 

—  49.<2E3SAC<- 

- 2.A2 

C.COCl 

FP  F 

P-SCUAPE 

c.v. 

C.CCCl 

C. (52114 

!<.12E( 

PCCT  P$E 

BLEU  mean 

O.AST1A022 

1.2(42(14( 

e-/3 


F  V 


ANALYSIS  OF  VARIANCE  TABLES 


*N/kL\£I<  CF  VAFItKCE  FRCCECLFE 


CEFERCERT-  VFR IFELE 

euGis  [i 

FRYER  1 

SCLRCE 

tf 

SIM  OF  SQLRRES 

FEAK 

SCLARE 

f  value 

FCCEl 

at 

FTC.C3ICCE2R 

3.Et467334 

6.54 

EPRCR  -  - 

•C4 

C.! 

SCE1419 

CCFRECTEC  TCTRL 

12<7.(CS2E:<C 

SCLRCE 

CF 

RNOYR  !S 

F  LRLIE 

FR  F 

TRFRSECT 

2C 

2SS.S42EnEl 

2S.33 

C.CCCl 

»E«R 

1 

C.CSEJE'SE 

C.IC 

C.753B 

TRFRSECTRVERR 

2C 

H.CIHiiH 

3.C! 

C.CCCl 

RCRTF 

t 

SE.nS’CESE 

61.22 

C.COOl 

TRFRSECTRRCRTR 

ac 

RE.StETCSSE 

3.F7 

C.COCl 

tEFRRRCRTh 

i 

n.RccsRE?: 

3C.2C 

C.CCCl 

trfrsectrfefrrrcrtr 

2C 

Ec-ssjnjsi 

*.16 

C.CCCl 

STFTICR 

2 

ES.44145C4S 

72.31 

C.CCCl 

1RFRSECT*STFr  tCR 

1!7.R<3EES44 

6.6E 

C.CCCl 

>E/R«ST«TICR 

2 

1.75 

C.1756 

TR<RSEC«>tE<R*ST(TICR 

4C 

E3.S23C2S3E 

3.55 

C.COCl 

RCRIRFSTillCR 

2 

1C.1EE2EC4S 

E.El 

C.CCC2 

IRFRSECRRCRTKST/T  IC 

4C 

33.233«1'1E 

3. 1C 

C.CCCl 

»EFR*RCRTI-»STFTICR 

2 

S.e*341EE7 

6.34 

C.CCC3 

irrrsr^efrrrcrtrstrt 

4C 

4?.777{«23E 

2.11 

C.CCCl 

FF  F 

R'SCLRRE 

C  .V. 

C*CC01 

c.7e;i2« 

57.1572 

FCCT  FSt 

ELGIS  FEAN 

0«74a4b4439 

1.3447SC36 

AKAl><t<  CF  VARIAACE  FRCCECIRE 


CEFERCERT  VlRr«flE  EOCJC  |cYRAtLCS| 


SCLRCE 

CF 

$LM  CF  SOLARES 

FEAN 

SCLARE 

RCCEl 

251 

552.37C6675C 

3.5537CC67 

ERRCR 

SC4 

!24.C142S121 

C.e4?f 655C 

CCRRECTEC  TCTIl 

Itt 

1214.3S315E71 

SCLRCE 

CF 

ANOVF 

F  VALLE 

F«  F 

1RARSECT 

2C 

162.21767235 

14.17 

C.CCCl 

YEAR 

1 

1.5524*232 

2.46 

C.1161 

trar$ect»year - 

2C 

41.67446175 

3.24 

C.CCCl 

RCRIR 

1 

25.42E27C55 

35.55 

C.CCCl 

tfiasectafcftf 

2C 

S4.46474556 

4.24 

C.COCl 

YEAR4FCRTR - 

1  - 

2.4IC37537 

3.75 

C.C534 

TRARSECT*YEAR4FLRTR 

2C 

55.63621556 

4.34 

C.COCl 

S7A7ICR 

2 

114.42665753 

EE. 55 

C.COOl 

7RARSECT4SIATICR- - 

4C-- 

I63.IC567347 

6.34 

C.CCCl 

YEAR4S7ITICK 

2 

C.C4526CCS 

C.66 

C.517C 

TRARSEC*YEAR*STATICN 

4C 

ICS. 67251765 

4.C3 

C.CCCl 

FCRTRASTRTICN- — . 

- - 4  _ 

-  13.57463413 

-  12.42 

C.COCl 

7RARSEC*FtRTR*STATlt 

4C 

122.61475326 

4.77 

C.CCCl 

YERR«FtRTR*STflTICR 

2 

6.65161656 

5.33 

C.CC51 

TRARS*YEAR*RCRTASTRT 

-  AC 

IC1.22I1CE46 

3.S4 

C.CCCl 

FF  F 

R-5CLARE 

C  •  V  • 

0.0001 

C. 753662 

63.757E 

RtCT  RSE 

ELCiC  FEAN 

0. SO  160141 

1.25757327 

ANALYSIS  OF  VARIANCE  TABLES 


f 


» 


CCFEKCEI^T  vmUElE 

SCLECE 

ECCEL 

E«FCR 

CCFRECTEC  TCT«L 


SCIRCE 

TP/RSECT 

VE<P 

T»*PSECT*yEPP 
►  CM»- 

TPIESECUPCKTE 

yEEP^RCME 

T»iAS£CT»yEiP*RCPT»- 

5T*TICK 

TPPESECT»ST«T ICR 
y£<»«STiTICR 
TP<RS£C*yE*»»ST*T ICR 
>CRTE*ST<riCR 
IP<RS£C*ECRTE4STPT ic 
y£/»*RCRTI-*STiT  ICR 
TR£RS*y£R««RCRT4$TRr 


eucEi 


RMNICOLA 


RNALy<IS  CF  yARIARCE  PRCCECLR£ 


CF 

SLH  OF  SOLAREE 

FEAR  SCLARE 

F  VALUE 

2£1 

A(EE.EA<CECC7 

lE.££fCtA38 

9.68 

«C* 

<72.tC5Ji1A3 

l.t2E7eCEl 

7;« 

•<f  £.CA£2n;C 

CF 

ANOVA  £5 

F  VALLE 

FR  F 

2C 

l<EA.t7A<EE(2 

A3. EE 

c.ccci 

1 

3£.2:CA7£1C 

ie.2e 

c.coci 

2C 

311.I3E7272! 

E.t7 

C.COCl 

1 

lt.2AE31EE3 

:.E3 

C.C161 

2C 

Hi.A£‘f  3AA1 

!.C7 

C.CCCI 

1 

E.31‘ESEtA 

3.27 

C.C71C 

2C 

;37.27I23<11 

E.IS 

C.CCCI 

2 

AC3.2?A£:£C; 

ic;.c7 

C.CCCI 

4C 

n33.2*3F7;:A 

1A.71 

C.CCCI 

2 

I2.£CCFE(23 

3.27 

C.C38<7 

AC 

2£(.CECEAC;i 

3.71 

C.COCl 

2 

3.At!AC213 

c.«c 

C.A079 

AC 

2tA.AEEE(AAl 

2.7e 

C.CCCI 

2 

n.AI31*21E 

2.fE 

c.c32a 

AC 

]3:.tAt(3C(2 

1.7E 

C.C03S 

FR  F 

r-scuare 

C..V. 

O.OCOl 

C  .E2E1^ 1 

J(.2ACA 

RCCT  RSE 

BLE21  FEAN 

38860553 

2.76A321CC 

ANAcyEI!  CF  VARIARCE  FRCCECIRE 


CEFERCERT  VARIAELE 

eug::  j 

ELIHIA 

SCLRCE 

CF 

SLF  OF  SCLARES 

fear  SCLARE 

F  VALUE 

FCCEL 

i;i 

2C23.3SE7;229 

E. 

CE13A1EA 

9.26 

ERRCR 

5CA 

A3E.EAnicn 

C. 

E7C32CE5 

CCFRECTEC  TCTAL 

7«! 

€AE2.C3EAC2AE 

SCLRCE 

CF 

ANOVA  SS 

F  VALLE 

FR  F 

• 

7RARSECT 

<C 

7I2.<;icE3AE1 

AC. IE 

C.COCl 

VEAR 

1 

I.CC1IAIS9 

I. IS 

C.EBAC 

TRARSECT»yEAR-  - 

2C 

EA.CA7EC:a3 

3. EE 

C.CCCI 

FCRTI- 

1 

2C.A33CE2E2 

23. SC 

C.COCl 

7RARSECT4FCRTF 

2C 

IAE.323E1C97 

£.92 

C.COCl 

veararcrtf - - 

...  __  1 

C.CII7CCCI 

IC.I2 

C.CCIE 

TRARS£CT*yEAR»FCRTF 

SC 

Ilf.7137IlA<; 

e.E2 

C.CCCI 

STATICR 

2 

2E.«15C3Ce7 

19.23 

C.CCCI 

TRARSECT*$TAT ICR - 

-  4C 

•E8.I7!2CC9E 

IE  32 

C.COCl 

yEARASTATICR 

2 

7.C1AIAI3I 

A.C3 

C.CIEA 

TRAR$ECAy£AR«$TAT ICR 

AC 

9E.CCCCEE37 

:.E2 

C.CCCI 

RCRTKASTA7ICR - 

—  —  -  -  2 

2.A83C<399 

1.A3 

C.2A11 

7RARSEC»FCRTF«STAT IC 

AC 

99.eSlE32AS 

2.8E 

C.COCl 

yEAR»FCRTKASTATICR 

2 

C.2!7£;E£7 

A.7A 

C.C091 

TRAR$*yEARAFCRTASTAT 

- AC 

-  I3E.9E9E7A33 

3.SS 

C.CCCI 

FR  F 

R-SCUARE 

c.v. 

O.CCOl 

C.82IC3E 

SC.EICI 

RCCT  FSE 

BLEic  FEAN 

0.93290988 

1.EAES772C 

6  -  /f 


1 

ANALYSIS  OF  VARIANCE  TABLES 


AKALISI!  CF  VARIAFCE  FRCCECLFE 

lEFERCEM-VARUELE  EUCil  {  SRKER  MCAeI 


SCLFCE 

CF 

SLK  OF  SCIARES 

FEAK 

SCLARE 

F  VALUE 

»CCEl 

2*1 

;E2A.A2AE12<7 

1A.A3S?7£5A 

7.87 

iRFCF 

JCA 

AEA.lfCAEAAI 

l.C 

2371217 

:CFRECTEC  TCTAl 

7!! 

A«AE-*2**A7C£ 

•CCRCE 

CF 

ANOVA  S< 

F  value 

FR  F 

tRAASECT 

2C 

in2.A«;<AC!l 

3C.EI 

C.CCCl 

VEAF 

1 

2.Cf21El*l 

l.!E 

C.2C97 

IR«fkSECT«ve«fl 

iC 

2AA.At>(2C13 

«.£a 

C.COCl 

1 

n.tl2t((EC 

<.C6 

C.C1A2 

inniicinpchTv 

2C 

213.E31AC2CE 

'*.£3 

C.COCl 

1 

EC.EtlEtlEE 

44.11 

C.CCCl 

rFAN$ECT«VEAF<FCKrF 

2C 

177.7(22A(E« 

A.EA 

C.CCCl 

JTATICA 

2 

lE.CKCECA* 

2C.A* 

C.CCCl 

IRANSE(T*STATICK 

-  AC 

lCAt.l2(E11C2 

1A.31 

C.CCCl 

TEARASTATtCA 

4 

7.At!ACEll 

2.CA 

C.1317 

rRAASECAVCARASTATICA 

AC 

|A(.At2722A? 

2.C3 

C.CCC3 

vCNIF*$TAriCK 

4 

IC.7!:221!? 

2. A3 

C.CSA5 

tRANSEC«FCFTF«STAT  IC 

4C 

2J7.71JI!17C 

3.2A 

C.CCCl 

tEAR«FCMF«STATICN 
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CORUNNA 


Stag  Island  is  in  the  St.  Clair  River  about  8.5  miles  downstream 
from  Port  Huron.  The  starting  point  for  the  grid  network  is  in  an 
area  on  the  western  side  of  Stag  Island,  about  !400  feet  downriver 
from  the  island's  northernmost  tip.  The  set  point  (grid  intersect 
number  21)  is  located  at  a  breakwall  along  the  eastern  edge  of  the 
channel  entrance  leading  to  the  inner  island  canals.  From  this  set 
point  the  first  grid  line  (grid  Intersects  21,  17,  13,  10,  7,  4,  and 
1)  ran  3000  ft.  at  4®  north.  The  second  grid  line  (intersects  21, 
20,  and  19)  ran  1000  ft.  from  the  set  point  at  276®  west.  All  other 
grid  points  were  set  by  using  these  two  initial  lines  as  markers. 


statute  miles 


srr  CLAIR 

RIVER 


STAG  ISLAND 


Fig.  1. 


Fig.  2. 

Fawn  Island  Is  In  the  St.  Clair  River  about  13  miles  downstream  from 
Stag  Island.  The  starting  point  for  the  grid  network  Is  located  on 
the  Island's  west  side,  at  the  northernmost  entrance  to  the  Inner 
Island  canals.  The  first  grid  Intersection  (buoy  number  15)  Is  at 
the  junction  of  a  line  across  the  northern  tip  of  the  Island  and  a 
4*  north  compass  sighting  taken  from  the  set  point.  ^Kie  buoy 
number  15  Is  positioned  the  first  grid  line  (grid  intersects  11,  7, 
4,  and  2)  Is  esUbllshed,  running  2500  feet  at  4*  north  from  the  set 
point.  The  second  grid  fine  (Intersects  14,  13,  and  12)  Is  1500 
feet  long,  and  Is  sighted  off  buoy  number  15,  at  276*  west.  All 
other  grid  points  were  set  by  using  these  two  Initial  lines  as 
markers. 
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Russell  Island  Is  In  the  St,  Clair  River  about  5.5  miles  downstream 
from  Fawn  Island.  The  starting  point  for  the  grid  network  Is  a  U.S. 
Geological  Survey  stake  located  at  the  northeastern  point  of  the 
Island.  The  first  buoy  (number  11)  Is  200  feet  offshore  In  the  line 
with  the  survey  stake  and  4*  north.  From  this  buoy  the  first  grid 
line  (Intersects  6  and  1)  Is  set  at  a  heading  of  4*  north.  The 
second  grid  line  Is  evenly  divided  by  buoy  number  11.  The  western 
half  of  this  grid  line  (intersects  9  and  10)  Is  set  at  276"  west 
fro*  buoy  11.  The  rest  of  the  grid  line  (Intersects  12  and  13)  Is 
set  at  96"  east. 


ST  CLAIR 
RIVER 


RUSSELL  ISLAND 


Fig.  3. 


Flo.  4. 

Belle  Isle  Is  at  the  head  of  the  Detroit  River.  The  starting  point 
for  the  grid  network  Is  the  entrance  onto  the  Michigan  DNR  fishing 
pier  Just  west  of  the  Belle  Isle  Coast  Guard  Station  at  grid 
Intersect  number  17.  Grid  Intersects  1,  3,  7,  10,  12,  14,  15,  16, 
and  18  were  located  from  shore  with  a  steel  tape.  AH  other  grid 
points  were  located  by  boat  by  sighting  from  shore  at  a  compass 
reading  of  184*S. 


Fig.  5. 

Point  Hennepin  1$  In  the  Detroit  River  about  12.6  miles  downstream 
from  Belle  Isle.  The  grid  was  set  along  the  northeast  side  of  Point 
Hennepin  In  the  Mamajuda  Shoals  area.  The  starting  point  for 
setting  the  was  the  southeast  corner  of  the  Hamajuda  light.  Grid 
Intersect  number  23  was  set  100  feet  north  and  250  feet  east  of  this 
comer.  From  this  arid  Intersection  the  first  line  (Intersects  19, 
IS,  11,  7,  4,  and  2)  was  placed  running  3000  feet  at  The  lower 
half  of  this  line  (Intersects  27,  31,  34,  37,  and  40)  ran  2500  feet 
at  184*S.  The  east-west  lines  were  set  from  shore  on  a  compass 
bearing  of  94*E  based  on  shore  measurements  north  and  south  of  the 
Grosse  Isle  South  Channel  Range  Light  (FG  51  ft.). 
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Fig.  5. 
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Fig.  6. 

Point  '*]«•’**"“*  ®  "”’**  tfowistream  from 

Point  H«nne^.  P»  starting  point  for  the  grid  network  is  at  grid 
intersect  niMber  8  which  is  located  250  feet  east  of  the  upper  * 

the  first 

grid  Tine  (intersects  6-10)  is  set  using  the  front  edge  of  the 
island  as  a  line.  Grid  intersect  number  3  is  then  set  from  number  8 

to  the°"**two  SP*  set  in  relation 
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Fig.  6. 


APPENDIX  0 


Grapnel  Collections  of  Submersed  Macrophytes 


309075  497423  31.0  No  Plants  Present  2600  1100 


Subamrsad  Macrophyte  Grapnel  Data.  JUNE.  1983  Note;  1.  (-)  Indicates  missing  data 

2.  (*)  Indicates  <  0.100  g/m2 


4077  500709  34.0  No  Plants  Present  3300  450 


314107  500719  31.0  No  Plants 


309046  497413  3.4  CHARA  SPP.  95  140  500  180  0.5  0.4 
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APPENDIX  K 


Submersed  Macrophyte  Grapnel  Data  -  A  Summary 


Composition  and  frequency  of  occurrence  (six  dates)  of  submersed  plants, 
biomass  of  plants  per  haul,  and  physical  data  from  measurements  associated 
with  the  sampling  grid  at  the  six  islands  or  shoals.  Potamoqeton  spp.  are  the 
narrow-leaf  forms  of  the  genus. 
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Appendix  K 

Table  1.  Conposltlon  and  abundance  of  subaersed  nacrophytes  and  physical  data  fron  masureaents  associated  with 
the  saapling  grid  at  Stag  Island.  Means  are  based  on  six  saapllng  dates  In  June.  July-August  and 
Septeaber,  1983  and  1984. 


Grid 

Taxon 

composition 

(freouency) 

Mean  plant  weight 

Mean 

depth 

Mean  light 
transmission 

Mean  current  velocity 
_ _ (^t./s) _ 

Intersection 

(q/30  ft.  haul) 

(ft.) 

(t) 

Surface 

Bottom 

1 

No  plants 

0 

25 

44 

3.0 

2.7 

2 

No  plants 

0 

14 

S6 

2.8 

2.3 

3 

No  plants 

0 

34 

41 

2.7 

2.5 

4 

No  plants 

0 

14 

52 

2.8 

2.6 

S 

No  plants 

0 

11 

62 

2.8 

2.4 

6 

No  plants 

0 

30 

43 

2.8 

2.6 

7 

No  plants 

0 

13 

54 

2.4 

2.0 

8 

No  plants 

0 

6 

63 

2.6 

2.2 

9 

No  plants 

0 

27 

37 

10 

No  plants 

0 

12 

50 

2.2 

1.9 

11 

Chara  (1) 

Tr 

3 

86 

1.6 

1.5 

12 

Chara  (1) 

Tr 

18 

45 

2.3 

2.1 

13 

Chara  (4) 

Elodea  (3) 

P,  qraalneus  (3) 
^otamooeton  soo.  (31 
Hyrlopnyllua  (1) 

imeiTa  or 

richardsonll  (1) 

1117 

8 

62 

1.2 

0.7 

14 

Chara  (3) 
fTToraalneus  (3) 
rio3e~a~nT~ 

HUeiia  (1) 

P.  crispus  (1) 

P.  richardsonll  (1) 
Potaaooeton  soo.  (1) 
2annlcne1lla  (1) 

668 

3 

73 

0.6 

0.4 

IS 

No  plants 

0 

26 

41 

2.7 

2.4 

16 

PotaxKiqeton  spp.  (2) 
Chara  [l) 

Nitella  (1) 

P.  oramlneus  (11 

20 

17 

42 

2.4 

2.2 

17 

P-  richardsonll  (4) 
Potamoeeton  spp.  (4) 
ETodea  (3) 
nyrioohvliuai  (21 

imeiva  t?r 

730 

16 

24 

0.9 

0.4 

18 

Chara  (5) 

P.  crispus  (U 

P.  richardsonll  (1) 
Potanomton  spo.  (1) 

P.  zosterlfonils  (1) 

74 

3 

82 

0.4 

0.3 

19 

Chara  (1) 

Potamojeton  soo.  (1) 

1 

23 

41 

2.4 

2.0 

CONTINUED 


Apptndix  K 

Tabu  1.  Coaposltlon  and  abundance  of  subMrsed  Macrophytes  and  physical  data  froM  eeasureMents  associated  with 
the  saMpllnp  grid  at  Stag  Island.  Means  are  based  on  six  saepllng  dates  in  June,  July-August  and 
SeptcMber,  1983  and  1984. 


Grid 

Taxon 

conpositlon 

Mean  plant  tielght 

hean 

depth 

Mean  light 
transMisslon 

Mean  current  velocity 
_ (Tt./s) _ 

(frequency) 

(g/30  ft.  haul) 

(ft.) 

(X) 

Surface 

Bottom 

30 

P.  richardsonll  (4) 

tharTH) - 

^lodea  (3) 

I*otaM09eton  spp.  (2) 

mteilari) 

P.  crispus  (1) 

P.  oraiiTneus  (1) 
Valllsnerla  (1) 

201 

13 

42 

1.1 

0.6 

21 

Chara  (6) 

Elodea  (3) 

P.  graMlneus  (3) 

P.  richardsonll  (3) 

PotaMooeton  soo.  (1) 
ValHsMFU  (1) 

106 

4 

70 

0.6 

0.5 

22 

No  plants 

0 

32 

36 

3.1 

2.8 

23 

Chara  (3) 

Potamooeton  son.  (3) 

P.  oraM^neus  (2) 

44 

12 

42 

1.6 

1.1 

24 

No  plants 

0 

32 

41 

3.4 

3.0 

25 

Chara  (4) 

P.  graMlneus  (1) 

16 

4 

68 

1.7 

1.2 

26 

No  plants 

0 

33 

50 

3.4 

3.2 

Appendix  K 

T*b1e  2.  Conpositlon  <nd  ibundancc  of  subMrsod  Mcrophytes  and  physical  data  froa  Deasurtaents  associated  with 
the  saapling  grid  at  Fam  Island.  Means  are  based  on  six  saapllng  dates  In  June,  July-August  and 
Septeaber,  1983  and  1984. 


Grid 

Taxon 

coapositlon 

Mean  plant  weight 

Mean 

depth 

- Mean  Ifght - 

transalsslon 

Mean  current  velocity 
_ (ft./s) _ 

Intersection 

(freouencvl 

(g/30  ft.  haul) 

(ft.) 

(*) 

Surface 

BOttOM 

1 

Chara  (2) 

P.  qraaincus  fll 

29 

71 

18 

16 

18 

2.3 

!.6 

1.4 

Potaao^ton  sod.  (SI 

1^.  graal ncus  (2) 

P.  richardsonll  (21 

gio3er~m — 

35 

2.1 

3 

Chara  (5) 

TClSogeton  spp.  (2) 
Klodtt  (1) 

33 

16 

24 

2.3 

1.6 

4 

Potaaogeton  sod.  (4) 
Chara  f!) 

P.  qraalneus  (2) 

116 

12 

42 

2.0 

1.1 

5 

Chara  (2) 

1 

26 

22 

2.0 

1.6 

6 

Chara  (S) 

P.  graalneus  (4) 

V.  richardsonll  (2) 

fio3erm — 

Potaaogeton  soo.  (1) 

1123 

10 

31 

0.9 

0.7 

7 

P.  qraalneus  (5) 

ChaTTTiT — 

Potaaogeton  spo.  (1) 

P.  richardsonll  (1) 

288 

9 

39 

1.7 

0.8 

8 

No  plants 

0 

28 

29 

2.3 

1.7 

9 

Chara  (3) 

Elodea  (1) 

Potaaogeton  soo.  (1) 
p.  richardsonll  (1) 

416 

19 

28 

2.0 

1.5 

10 

Chara  (6) 

Potaaogeton  soo.  (21 

P.  qraalneus  (1) 

23 

5 

64 

1.4 

0.9 

11 

Chara  (6) 

Cl odea  (1) 

P.  qraalneus  (1) 

P.  richardsonll  (1) 

P.  zosterlfonels  (1) 

34 

5 

56 

1.4 

0.8 

12 

No  plants 

0 

27 

25 

2.8 

2.4 

13 

Chara  (5) 

P.  qraalneus  (4) 

46 

8 

63 

1.2 

0.7 

14 

Chara  (6) 

P.  qraalneus  (1) 

P.  narrow  (1) 

30 

3 

77 

0.9 

0.7 

IS 

Chara  (6) 

Potaaogeton  soo.  (1) 

13 

4 

76 

1.5 

1.0 

16 

No  plants 

0 

34 

16 

2.9 

2.4 

K-i 

- 
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Appendix  K 

Table  2.  Coaposltlon  end  abundance  of  subtwrsed  aacropbytes  and  physical  data  froai  aeasureaents  associated  with 
the  saavling  grid  at  Fawn  Island.  Means  are  based  on  six  saapllng  dates  In  June,  Ju1y-August  and 
Septenber,  1983  and  1984. 


axon 
conposltlon 


Mean  plant  weight  depth 


transelsslon 


P.  qraailneut  (4) 

P.  richardsonll  (2) 

HaJisTTl - 

'  Potawooeton 


an  current  velocity 


ottoai 


17 

P.  araailneus  (3) 

noga  (1) 

Riteiia  (1) 
ingTTobsIt  (1) 

P.  tosterlfonals  (1) 

92 

16 

29 

1.3 

1.0 

18 

Chara  (5) 

P.  qraailneus  <31 

Cloga  (D 

48 

3 

59 

0.8 

0.6 

19 

No  plants 

0 

32 

26 

2.9 

2.4 

20 

Chara  (6) 

264 

4 

60 

0.8 

0.5 

$pp.  (1) 


Appendix  K 

Table  3.  Coeposltlon  and  abundance  of  subnersed  aacrophytes  and  physical  data  froe  aeasureaients  associated  with 
the  saae>11ng  grid  at  Russell  Island.  Means  are  based  on  six  sanpling  dates  In  June.  July-August  and 
Septeadwr,  1983  and  1984. 


Grid 

Taxon 

composition 

Mean  plant  weight 

Mean 

depth 

Mean  light 
transnisslon 

Mean  current  vel 
_ (fWs) 

ocity 

Intersection 

(freouencr) 

(q/30  ft.  haul) 

(ft.) 

(») 

Surface  Bottom 

1 

No  plants 

0 

31 

29 

3.1 

2.4 

2 

Chara  (1) 

P.  graelneus  (1) 
FotunoetoiTsDD.  (1) 

23 

22 

24 

2.8 

2.0 

3 

Potanooeton  sop.  (21 
CBifa  TTT" 

17 

23 

20 

2.3 

1.8 

4 

No  plants 

0 

41 

24 

3.1 

2.6 

5 

No  plants 

0 

31 

16 

3.0 

2.6 

6 

Potaanoeton  spo.  (3) 
Chara  f!) 

h.  richardsonll  (1) 

725 

11 

25 

2.1 

1.4 

7 

P.  qraailneus  (6) 
CharTTST — 

Potanooeton  spp.  (2) 

508 

7 

30 

1.9 

1.1 

8 

No  plants 

0 

33 

36 

2.4 

2.1 

9 

Chara  (1) 

Elodea  (1) 

20 

28 

18 

2.8 

2.1 

10 

Chara  (5) 

P.  qranineus  (4) 
Potanooeton  spp.  (2) 

CToanw 

P.  richardsonll  (1) 

269 

6 

36 

1.2 

0.5 

11 

Chara  (6) 

P.  qranineus  (3) 

HaJas  (1) 

27 

4 

62 

1.6 

0.7 

12 

Chara  (6) 
f.  granineus  (3) 

14 

5 

47 

1.5 

0.8 

13 

No  plants 

0 

36 

21 

2.4 

2.1 

14 

Chara  (3) 

99 

17 

33 

2.2 

1.8 

P.  qraxilneus  (2) 
Potiawoeton  spp.  (1) 


Appendix  K 

Table  4.  •"?  "“'T'!!*  •"<>  physical  datt  fro>  MasureMnts  associated  with 

SeJuiSr,  1983’Jnd  iwl  ‘  ^  *’*  **■»""«  '»•»•*  <"  Ju"«.  July-August,  and 


6r1d 

Intersection 

Taxon 

coaposltlon 

(freouency) 

Nean  plant  weight 
(o/30  ft.  hautl 

Nean 

depth 

(ft.l 

Nean  tight 
transnisslon 
(11 

Hein  current  velocity 
(ft. /si 

1 

882 

7 

19 

0.4 

2 

Chara  (1) 

reiaiogeton  spp.  (l) 

P.  rlch«rdson11  (U 

17 

11 

8 

1.8 

1.1 

3 

P.  crispus  141 
ValllsMrIa  (31 

CKara  (Z) 

Potanooeton  sod.  (21 

P.  rlcnardsond  (21 

V.  zostenforals  (21 
ffajas  (ll 

142 

8 

18 

0.6 

0.5 

4 

No  plants 

0 

22 

3 

2.5 

1.8 

5 

No  plants 

0 

IS 

4 

2.6 

1.9 

6 

No  plants 

0 

34 

2 

2.8 

2.4 

7 

Chara  (4) 

P.  crispus  (41 
7all(sner1a  (41 
Potanooeton  sod.  (31 

P.  ricnardsonll  (21 

rioaerm — 

871 

6 

34 

0.2 

0.1 

8 

No  plants 

0 

21 

2 

2.3 

1.6 

9 

No  plants 

0 

34 

2 

2.9 

2.5 

10 

Chara  (4) 

P.  rlchardsonli  (41 
Potanooeton  sod.  (31 
Tmi^rla  (31 

WiTas-in 

P.  losterlfomis  (11 

27 

7 

36 

0.4 

0.3 

11 

No  plants 

0 

36 

2 

2.9 

2.5 

12 

Valllsnerla  (41 

CKara  (?) 

P.  rlchardsonli  (21 

Nltellopsls  (11 

P.  granineus  (ll 
Potanooeton  spo.  (11 

P.  zosterlfomis  (1) 

58 

10 

6 

1.5 

l.l 

13 

No  plants 

0 

34 

2 

2.9 

2.4 

14 

Chara  (61 

Najas  (3) 

NTOTloDsIs  (31 
Vrnisnerla  (21 
njrriophyllun  (11 

88 

3 

69 

0.2 

0.1 

CONTINUED 
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Table  4.  CoaposUlon  and  abundance  of  subaersed  aacrophytes  and  physical  data  froa  aeasurcaents  associated  with 
the  seapllno  arid  at  Belle  Isle.  Means  are  based  on  six  saapllnp  dates  In  June,  July-August,  and 
Septeaber,  1983  and  1984. 


Grid 

Intersection 

Taxon 

coapositlon 
( freouenev) 

Mean  plant  weight 
(a/30  ft.  haull 

Mean 

depth 

(ft.) 

Mean  light 
transalsslon 
(X) 

Pte«n  currant  velocity 
(ft./s) 

Surface  Bottom 

IS 

Chara  (6) 

Myrloohyllua  (5) 
ValTTsnerla"  (5) 
RTtSTToosT?  (45 

HaJas  ni 

Nitella  (11 

P.  zosterlforals  (1) 

1S7 

3 

49 

0.2 

0.1 

16 

Chara  (6) 

Valllsnerla  (61 
Myrloohyllua  (41 
HaJasffl — 

HTieTloosls  (41 

Hodea  T31 

P.  oraalneus  (11 
PotMMMtOn  SOP.  (11 

P.  zosterlforals  (11 

26S 

4 

37 

0.3 

0.2 

17 

Chara  (61 

Igjas  (3) 

Myrloohyllua  (21 
Nltellopsls  (21 
valllsnerla  (21 

P.  oraalneus  (11 

246 

3 

57 

0.2 

0.2 

18 

Chara  (61 

1*.  richardsonll  (41 
Valllsnerla  (4) 

Naiis  (3) 

PotanoQcton  spp.  (3) 

P.  zosterlforals  (3l 
Hitelloosis  (2) 

P.  oraalneus  (21 

Cloaea  m'~ 

Nitella  (11 
t.  crispus  (11 

621 

10 

10 

0.7 

0.5 

19 

No  plants 

0 

32 

2 

2.7 

2.3 

20 

No  plants 

0 

22 

4 

1.2 

1.0 

21 

No  plants 

0 

20 

3 

1.2 

1.1 

22 

No  plants 

0 

22 

2 

1.6 

1.3 

23 

No  plants 

0 

30 

2 

1.9 

1.5 

24 

No  plants 

0 

34 

2 

2.7 

2.2 

C 


K-  7 


Table  5.  Coaposition  end  abundance  of  subawrsed  aacrophytes  and  physical  data  froa  aeasurcaents  associated  with 
the  stapling  grid  at  Point  Hennepin.  Means  arc  based  on  six  stapling  dates  In  June.  July-August,  and 
Septaaber,  1983  and  1984. 


6r1d 

Taxon 

coapositlon 

Mean  plant  weight 

Mn  current  velocity 

_ (ft./s) _ 

Intersection 

(o/30  ft.  haul) 

■cm 

■iiioiiH 

Surface 

1 

No  plants 

0 

33 

4 

1.0 

0.8 

2 

Potaaogeton  spo.  (6) 
Valllsnerla  (4) 

826 

6 

22 

0.3 

0.1 

3 

No  plants 

0 

33 

4 

1.0 

0.7 

4 

Potaaogeton  sod.  (4) 
Vallfsnerla  (4^ 

P.  crisous  (1) 

920 

6 

19 

0.2 

0.1 

5 

P.  richardsonit  (2) 
Valllsnerla  (Z) 

51 

19 

11 

1.4 

1.1 

6 

Potamogeton  spp.  (2) 

mt^Ta  <1) 

Valllsnerla  (1) 

42 

18 

15 

0.8 

0.4 

7 

Potaaogeton  spo.  (4) 
VaTTTsnerTa  (3) 
Ranunculus  (1) 

917 

6 

19 

0.3 

0.1 

8 

Valllsnerla  (2) 
Potaaogeton  spo.  11) 

P.  ricnardsonll  (1) 

2 

18 

11 

1.7 

1.2 

9 

No  plants 

0 

31 

7 

1.2 

0.7 

10 

Valllsnerla  (51 
Potamogeton  spp.  (2) 
Chart  Tl) 

Nitella  (1) 

Nltellopsls  (1) 

182 

7 

18 

0.2 

0.1 

n 

Valllsnerla  (4) 

Chara  (3) 

Potaaogeton  spp.  (3) 

Eloaea  t?r' 

581 

6 

20 

0.4 

0.2 

12 

P.  rtchardsonll  (2) 

VanTsnerTa'“r?T 

P.  tosterlformls  (1) 

106 

21 

16 

1.7 

1.0 

13 

No  plants 

0 

29 

9 

1.3 

0.8 

14 

Valllsnerla  (4) 
Potamogeton  spp.  (2) 
Chara  [1) 

H€t«ranthfra  (1) 
NUiTTaTTr- 
Nltellopsls  (1) 

198 

7 

28 

0.2 

0.1 

15 

Chara  (4) 

Valllsnerla  (4) 

WUeTTa  (?T 

Potamogeton  spp.  (2) 
ariopSinua  (1) 

P.  CrlSDUS  (1) 

163 

6 

28 

0.4 

0.2 

16 

Valllsnerla  (2) 

Chart  U) 

P.  graalneus  (1) 
Votaaogcton  spo.  (1) 

P.  zosterlformis  (1) 

92 

18 

15 

1.2 

0.6 

17 

No  plants 

0 

28 

1.0 

0.6 
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Apptndix  K 

T«bl«  S.  Coaposltlon  ind  abundanci  of  subacrsed  Mcrophytts  and  physical  data  from  Masurcaents  associated  with 
the  saavling  grid  at  Point  Hennepin.  Neans  are  based  on  six  saaipling  dates  In  June,  July-August,  and 
Septeadwr,  1983  and  1984. 


Table  S.  Coapositlon  and  abundance  of  subaiersed  wcrophytes  and  physical  cata  froa  wasureewnts  associated  with 
the  saaipling  grid  at  Point  Hennepin.  Means  are  based  on  six  saapling  dates  In  June,  July-August,  and 
SepteadMr,  1983  and  1984. 


Grid 

Taxon 

coapositlon 

Mean  plant  weight 

hna 

toth 

nsM  iignt 
transnlsslon 

Mean  current  velocity 
_ (n./s) _ 

intersection 

(frequency) 

(0/30  ft.  haul) 

(ft.) 

(X) 

Surface 

Bottoai 

33 

Chara  (1) 

Potaaooeton  spp.  (1) 
Valllsnerla  (1) 

28 

20 

14 

0.5 

0.3 

34 

Valllsnerla  (S) 

P.  crlspus  (2) 
Potaaooeton  soo.  (21 
thara  FTl 

Mvrloohvilua  (1) 

P.  eraalneus  (1) 

P.  richardsonil  (1) 

295 

8 

8 

0.5 

0.2 

35 

No  plants 

0 

32 

4 

2.0 

1.5 

36 

Valllsnerla  (2) 
Potaaooeton  soo.  (1) 

38 

21 

10 

0.7 

0.4 

37 

Valllsnerla  (2) 
Potaaooeton  sod.  (1) 

P.  richardsonil  (1) 

347 

22 

7 

0.9 

0.6 

38 

No  plants 

0 

32 

7 

2,2 

1.6 

39 

No  plants 

0 

23 

4 

1.1 

0.6 

40 

No  plants 

0 

28 

7 

1.8 

1.5 

I 
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Tible  6.  Coaposltlon  «nd  abundance  of  subaicrsed  aacrophytes  and  physical  data  froa  aeasureaents  associated  with 
the  saapling  grid  at  Stony  Island.  Means  are  based  on  six  saapllng  dates  In  June,  July-August,  and 
^  Septeaber,  1983  and  1984. 


6r1d 

Intersection 


■  axon 

coaposltlon 

freouenc 


Mean  plant  weight  depth 

■  30  ft.  haul)  (ft.) 


an 

transalsslon 


an  current  velocity 
ft./s) 


ottom 


Appendix  K 

Tabid  6.  Conposition  and  abundance  of  subaersed  macrophytes  and  physical  data  from  measurements  associated  «ith 
the  sampling  grid  at  Stony  Island.  Means  are  based  on  six  sampling  dates  in  June.  July-August,  and 
September,  1983  and  1984. 


6rid 

Taxon 

composition 

Mean  plant  weight 

Mean 

depth 

Mean  light 
transmission 

Mean  current  velocity 
_ (ft./s) _ 

intersection 

(frequency) 

(q/30  ft.  haul) 

(ft.) 

Bottom 

14 

No  plants 

0 

10 

8 

2.6 

1.6 

15 

Vallisneria  (4) 
Sutomus'CT) 

Heteranthera  (1) 

P.  crispus  (1) 
Potamooeton  sod.  (1) 

146 

6 

17 

1.5 

0.8 

16 

Heteranthera  (3) 

P.  crispus  (2) 

Hyriophyl lum  (1) 

2SS4 

3 

36 

0.3 

0.3 

17 

Elodea  (4) 

Heteranthera  (3) 

rapiii*' 

Ranunculus  (1) 

Typha  (1) 

895 

2 

56 

0.2 

O.I 

18 

No  plants 

0 

8 

22 

2.3 

1.4 

19 

Vallisneria  (5) 
Heteranthera  (2) 
Hyriophyllum  (1) 

so 

3 

48 

1.2 

0.6 

20 

Heteranthera  (2) 
Vallisneria  (2) 

P.  crispus  (1) 

11 

6 

27 

2.4 

1.7 

APPENDIX  L 


Ponar  Grab  Collections  of  Submersed  Macrophytes 


II  i 

•  M  Z  H 

(.)  M  O  ■ 

Ui  a  K  N 
(/>  «  H 

^  ■  O  a 

•  N  GO  a 
K  a  M 
u.  a  tt 
w  a  uj  N 
K  a  u  a 

2  a  <  a 
uj  a  u.  a 
tt  a  Qc  a 
oe  a  3  a 

3  a  (/)  a 
U  a  a 


I/)  a  a 

UJ  a  Z  a 
^  a  o  a 

§a  H  a 
a  f-  a 
<  a  o  a 
U  a  CO  a 
a  a 

Ha  a 

O  a  uj  a 
O  a  u  a 
u.  a  <  a 
w  a  Ik  a 
H  a  oc  n 
X  a  3  a 
O  a  to  a 
M  a  a 


lu  H  ^  a 
tt  Z  CM  a 
u.  O  Z  a 

I  w  ^  M 
Z  lu  (9  II 
I/)  2  w  a 
<  II 


Z  a 

(3  ^  a 

a 

ui  Z  a 

»  a 

O  H 

>  w  a 

tt  n 

O  a 


O  M  CM  O  a 


1888: 


O  O  O  O  a 


tt  a 
(/)  ui  a 
Mi  »  a 
H  O  a 
2  <  -I  a 
<  Z  a 
tt  M  a 
O  O  a 
^  tt  tt  a 
O  UJ  a 
o  a  a 
O  tt  a 
3  a 
UI  a 


a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

O  n  o  n 

tt  ID  ^ 

0)  CM  C^  to 

aa 

(0 

a 

tt 

w 

a 

o 

a 

to 

CP 

0 

a 

a 

a 

a 

a 

1 

a 

^  ^  ^  ^ 

^  ^  ^  ^ 

o  ^ 

•• 

■ 

O 

a 

a 

6 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

■ 

a 

a 

9  m  CM  0) 

^  ^  O 

eo  O  O  — 

CP 

o 

a 

•• 

■ 

n 

a 

V 

CM 

tt 

a 

a 

a 

a 

a 

1 

a 

Cl  CM  CM 

CM  CM  CM  CM 

^  CM  CM  CM 

CM 

■ 

CM 

CM 

a 

CM 

a 

CM 

CM 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

■ 

a 

a 

a 

a 

■ 

■ 

a 

a 

a 

a 

■ 

a 

a 

a 

a 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

8888 

8888 

8888 

8 

8 

a 

a 

8 

8 

« 

a 

8 

a 

a 

g 

g 

8 

8 

tt 

a 

a 

a 

«  « aa  CM 

^  tt  CM  CM 

^  CM  CM  « 

in 

a 

tt 

tt 

a 

10 

a 

o 

o 

0 

a 

CM  CM  CM  CM 

CM  CM  CM  CM 

CM  CM  CM  CM 

CM 

CM 

a 

CM 

CM 

a 

CM 

a 

CM 

CM 

a 

a 

■ 

a 

a 

a 

a 

a 

a 

u 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

8888 

8888 

8888 

8 

g 

a 

a 

8 

8 

a 

H 

8 

a 

a 

8 

8 

8 

8 

a 

a 

a 

CM  ^  10  ^ 

af  —  ID  tt 

CM  10  tt  tt 

CM 

9 

a 

tt 

to 

a 

(P 

a 

tt 

CD 

tt 

a 

n  n  vy  n 

tt  V  tt  tt 

tt  tt  tt  tt 

tt 

aa 

a 

W 

tt 

a 

tt 

a 

« 

tt 

tt 

w 

a 

a 

a 

a 

a 

a 

a 

a 

(0  o 

a 

a 

CM  ^  CO 

tt  tp  •“ 

a 

tt  CM  « 

a 

to  CM 

■ 

00  O 

a 

6 

9 

a 

a 

a 

« 

a 

a 

not- 

6  ^  tt 

a 

CP 

CM  O  ^ 

■ 

tt  CO 

a 

n  tt 

0  tt 

*-  tt 

0  tt 

II 

a 

CM 

a 

CM 

a 

a 

« 

CM 

0 

a 

a 

■ 

a 

a 

N 

a 

a 

a 

a 

a 

a 

■ 

a 

a 

a 

a 

« 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

M 

a 

a 

a 

a 

a 

N 

a 

a 

tt  ^ 

CM  ^  CP 

N 

^  O  tt 

^  tt 

N 

tt 

tt  CM 

a 

n  CM 

tt  0 

a 

a 

a 

a 

U 

a 

a 

H  H  H  H 

H  H  H  H 

H  H  H  H 

on 

m  h-  o 

a 

CO 

tt  n  CO 

■ 

CM  tt 

H 

CP  CD 

0  0 

^  0 

tt  0 

a 

a 

Z  2  Z  2 

z  z  z  z 

z  z  z  z 

tt  ^ 

a 

tt 

tt 

a 

tt  ^ 

a 

tt 

0 

a 

a 

UJ  UI  UJ  UJ 

UJ  UJ  lU  Ui 

UJ  UJ  UJ  UJ 

a 

a 

a 

(/>  <o  (/> 

tt  (/>  tt  «/> 

l/>  (/)(/)  (/> 

a 

a 

a 

a 

a 

UI  UJ  UJ  UJ 

UJ  UJ  UI  UJ 

UJ  Ui  UI  UI 

a 

a 

a 

a 

tt  tt  tt  tt 

tt  a  a  tt 

tt  a  tt  QC 

a 

a 

a 

a 

tt  tt  tt  tt 

a  a  &  & 

tt  &  tt  tt 

a 

a 

a 

a 

(O  (0  lO  <0 

tt  tt  tt  tt 

CO  (0  <o  (0 

a 

a 

a 

a 

a 

H  H  K  K 

H  H  H  K 

M 

a 

a 

a 

a 

Z  Z  Z  2 

z  z  z  z 

z  z  z  z 

z 

a 

a 

a 

0 

a 

■ 

<  <  <  < 

<  <  <  < 

«  <  <  < 

*o 

lO  o 

a 

(0 

a 

a 

a 

^  ^  U 

•J  •J  ^  ml 

mi  ^  ^  m> 

3 

O  tt 

a 

3 

a 

a 

o 

a 

■ 

tt  tt  tt  tt 

tt  tt  &  tt 

tt  tt  tt  tt 

UI 

111  o 

a 

UJ 

a 

a 

0 

a 

a 

»  Z 

»  Z  DC 

a 

z 

»  Z 

a 

z 

a 

» 

z 

z 

z  z 

a 

a 

a 

ssss 

§§s§ 

ssss 

'  o 

o.  tf  Z 

o  (-•  <c 
tt  z  z 

a 

a 

o 

u 

•  O  2 

a  B  z 

a 

a 

•  o 
a  B 

a 

a 

*  o 

B  B 

•  O 
B  B 

•  o 

B  B 

1-4  O 

Z  B 

a 

a 

a 

0.  a  « 

tt  <  o 

a 

B 

a  B  < 

a 

a  B 

a 

B  B 

B  B 

B  B 

<  B 

a 

CO  <  ce 

<  tt 

a 

< 

CO  <  B 

a 

CO  < 

a 

lO  < 

CO  < 

0  < 

B  at 

a 

a 

Z  C9 

z  O  tt 

a 

z 

z  o 

a 

z 

a 

z 

Z 

Z 

O  Z 

a 

a 

< 

a 

< 

a 

< 

a 

< 

n 

< 

a 

a 

tf  •  • 

a 

B  •  ' 

a 

B  ' 

a 

B  • 

B  • 

B  • 

a 

a 

<  tt  tt 

tt  tt  tt 

a 

tt 

<  tt  tt 

a 

<  tt 

a 

<  tt 

?  ^ 

<  tt 

tt  tt 

a 

a 

ZOO 

o  o  o 

a 

o 

ZOO 

a 

Z  o 

a 

Z  O 

Z  O 

Z  O 

O  O 

a 

a 

u  a 

a  a  a 

a 

a 

a 

o  a  B 

a 

a 

u  a 

a 

a 

O  B 

U  B 

O  B 

B  B 

a 

a 

a 

a 

o  o  o  o 

o  o  o  o 

oooo 

to 

O 

a 

a 

o 

o 

a 

a 

o 

a 

a 

O 

o 

O 

0 

a 

a 

■ 

a 

a 

a 

a 

CM  CM  CM  CM 

0)  0)  Q  CO 

tt  tt  CM  ^ 

10 

CP 

a 

CP 

CP 

a 

tt 

a 

tt 

tt 

0 

tt 

a 

a 

a 

a 

a 

a 

a 

a 

H  H  CO  CO 

CO  CO  o  9 

^  ^  m  lo 

tt 

tt 

a 

CP 

CO 

a 

CD 

a 

o 

o 

o 

a 

a 

CO  00  CO  ao 

CO  CO  CO  0) 

0)  0>  0)  0) 

0) 

tt 

a 

tt 

tt 

a 

tt 

a 

o 

o 

o 

o 

a 

a 

r>  c*j  D  r> 

tt  tt  tt  C*J 

tt  tt  tt  tt 

tt 

tt 

a 

tt 

tt 

a 

tt 

a 

n 

a 

a 

r* 

H  f-  H  H 

tt  H  K  H 

tt 

tt 

a 

tt 

tt 

a 

tt 

a 

tt 

tt 

tt 

tt 

a 

a 

tt  0)  0)  o> 

0)  <n  0)  0> 

0)  0)  01  0) 

0> 

tt 

a 

tt 

tt 

a 

tt 

a 

tt 

0) 

tt 

tt 

a 

a 

^  ^  ^  ^ 

^  ^  ^  n 

V  ^  ^  ^ 

a 

a 

n 

a 

Mf 

a 

a 

•P>  CM 

-  -  o  o 

CO  ^  CM  CM 

tt 

to 

a 

10 

CP 

a 

a 

CM 

tt 

tt 

CM 

a 

a 

^  ^  ^  ^ 

tt  ^  ^  ^ 

tt 

tt 

a 

tt 

tt 

a 

a 

5 

a 

a 

o  o  o  o 

o  o  o  o 

oooo 

o 

O 

■ 

o 

o 

a 

o 

a 

o 

o 

d 

o 

a 

a 

a 

§S8S 

0)  0>  9  $ 
oooo 

A  9  0)  0> 
OOOO 

0) 

o 

tt 

o 

a 

K 

s 

s 

a 

a 

tt 

O 

a 

a 

tt 

o 

tt 

o 

tt 

o 

tt 

o 

a 

a 

a 

tt  cn  tt  <*) 

<*)  tt  r>  c*) 

tt  tt  tt  tt 

tt 

w 

a 

tt 

tt 

a 

tt 

a 

tt 

tt 

tt 

tt 

a 

a 

H 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

^  CM  n  ^ 

^  CM  tt  V 

^  CM  tt  ^ 

CM 

a 

a 

tt 

a 

■ 

a 

a 

a 

a 

CM 

« 

0 

a 

a 

a 

a 

a 

a 

a 

CM 

tt 

to 

a 

a 

a 

a 

a 

CP 

POT.  GRAMINEUS 


309039  497401  8,0  CHARA  SPP  26.3  15.1  3500  2700 


6 


CD 

d 


1 

■ 

R 

1 

H 

R 

« 

R 

U 

■ 

U 

R 

tt 

n 

R 

in 

R 

0) 

0> 

h- 

to 

ft 

o 

R 

H 

R 

R 

d 

H 

d 

d 

d 

d 

d 

d 

d 

N 

R 

H 

II 

R 

n 

R 

R 

H 

R 

R 

H 

R 

R 

R 

R 

R 

R 

R 

R 

CM 

0) 

o 

m 

K 

01 

R 

R 

R 

I 

i 

t 

R 

R 

R 

d 

d 

d 

R 

R 

R 

R 

R 

H 

R 

H 

R 

R 

R 

R 

R 

R 

H 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

o 

R 

o 

N 

o 

o 

o 

Q 

o 

o 

o 

2 

2 

2 

2 

2 

2 

o 

6 

R 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

Q 

o 

o 

ft 

in 

R 

0) 

H 

IP 

0) 

ft 

ft 

ft 

ft 

ft 

O 

01 

ft 

Q 

R 

n 

R 

C4 

R 

M 

ft 

ft 

ft 

ft 

.ft 

R 

R 

H 

R 

R 

H 

R 

R 

H 

R 

H 

R 

O 

R 

ft 

R 

O 

o 

ft 

ft 

Q 

o 

Q 

o 

o 

Q 

o 

2 

2 

2 

R 

O 

R 

ft 

R 

o 

o 

ft 

ft 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

R 

in 

R 

Q 

R 

00 

Q 

fi 

01 

l3) 

in 

in 

il 

« 

R 

ft 

R 

ft 

CM 

ft 

ft 

ft 

ft 

n 

ft 

ft 

ft 

ft 

ft 

Mf 

ft 

R 

R 

R 

R 

n  ^ 

CO 

R 

IB  O 

R 

ID  0) 

in  h*  f-  c* 

10  in  0) 

(BOO) 

16 

10  m  m 

o 

(0  ft 

4 

f 

6 

ft  01  in 

ft  ft 

m  ft 

H 

R 

If)  ^ 

R 

in  r> 

H 

in  0) 

R 

O  n 

O  ft  ^  <0 

O  ^  ft 

16  01  ^ 

RT 

K  01  O 

o  o  o 

in  in 

^  RT  ft 

—  01  ^ 

t-  ^  ft  ft 

01 

N 

(V 

R 

CM 

R 

ft 

ft 

ft 

CD 

ft 

ft 

^  ft 

R 

ft  ^ 

R 

R 

R 

R 

R 

H 

R 

R 

R 

R 

R 

R 

M 

R 

M 

N 

n 

N 

R 

R 

R 

H 

R 

eo  <N 

in  o 

R 

m 

fl 

in  ^ 

00  ^  in  — 

o  cj  c* 

«  o  o 

O 

ft 

CO  O 

ft  » 

in  ft 

01  01  10 

^  01  ft 

O  to  f**  CO 

r*.  10 

R 

H 

M 

fl 

(N  If) 

00  0) 

R 

fl 

ft 

O  in  u>  CO 

^  h. 

^  ft  10 

0) 

m 

^  CO  d 

o  o  o 

ft  ft 

in  V 

in  ft 

^  16  CO 

^  IP 

CM 

H 

CM 

^  <6 

in 

in 

ft  m 

ft 

ft  ft 

Mr 

ft  10 

^  ft  ^ 

^  ft 

H 

H 

R 

H 

H 

H 

H 

M 

R 

R 

R 

il 

R 

R 

R 

R 

M 

H 

R 

Z 

in  o 

tn  s  z 

N 

m  z 

< 

in  Z 

in 

to  X  Z 

in 

z 

m 

H 

R 

o 

H 

Z  in 

z  z  o 

z  o 

Z  m 

in 

in 

z  o 

z 

zoo 

Z 

w 

it 

D 

R 

H 

in 

Ol  UJ 

UJ  H  in 

UI  in 

3 

Z 

D 

Ui  in 

Ui 

Ui  H>  in 

UJ 

o 

n 

UJ 

H 

O 

Q  a 

O  <  O 

o  o 

•J  Ui 

UJ 

Ui 

o  o 

O 

o  <  o 

O 

<  ^ 

»  Z 

R 

» 

or 

<  o  ec 

<  tt 

z 

» 

z 

Z  <  Z 

S  z 

>  z 

<  tt 

Rl  O  tt 

< 

z  o 

o  « 

n 

•  o 

•  < 

'  zo  < 

z^< 

•  z  < 

o 

o 

Q 

o  > 

O 

O  M 

>  Z  M 

•  Z  O 

‘Z  ^  < 

•  z 

<  a 

H 

a  s 

a  a. 

R 

0.  z 

a  <  a  X 

<  a  X 

0.  <  z 

tt 

tt 

tt 

tt  z  z 

tt  tt  z 

tt  z 

&  «  z 

tt  <  tt 

tt  <  tt  z 

tt  < 

(j  a 

H 

a  < 

R 

a  or 

R 

a  o 

a.  o  tt  UJ 

u  in  u 

0.0  0 

tt 

tt 

tt 

tt  < 

tt  tt  < 

tt  ^ 

tt  u  u 

tt  U  tt 

tt  u  in  o 

tt  o 

< 

R 

<  or 

H 

<n  < 

R 

v> 

in  < 

»>« 

in  M 

< 

< 

<  <  tt 

in  Ri  B 

<  B 

in  R- 

in  < 

in 

in 

<  z 

H 

z  a 

R 

z 

tt 

<  z  • 

<  •  tt 

<  tt 

z 

z 

z 

z  ^  o 

Z  (9 

z  o 

«  tt 

«  z 

<  •  tt 

< 

UJ 

R 

< 

R 

< 

<ut  O 

ui  O 

<  UI 

< 

<  Ui 

<  Ui 

<  UI  O 

<  UJ 

o  • 

H 

or  • 

R 

tt  • 

tt  O  •  ^ 

o  ♦ 

tt  o  • 

♦ 

.  Ui  • 

K  '  • 

tt  o  • 

K  O  ‘ 

tt  O  <-•  • 

tt  O 

O  1- 

R 

H  »- 

R 

< 

R 

<  H 

<  a  ec 

O  tt  K 

<  O  K 

K 

h’ 

K 

H  ^ 

<  K  R- 

H*  H 

<  O  H 

<  O  H 

<  O  tt  K 

<  o 

^  o 

n 

o  o 

R 

z  o 

R 

X  o 

Z  -1  o  > 

-1  >  o 

z  -1  o 

o 

O 

O 

0*^0 

ZOO 

o  o 

Z  «l  O 

Z  -1  o 

Z  -i  >  o 

Z  -i 

UJ  tL 

R 

a  a 

R 

a  a. 

R 

o  a 

O  Uf  0.  z 

Ui  z  a 

o  Ui  a 

& 

tt 

tt 

tt  Z  tt 

O  tt  tt 

tt  tt 

U  Ui  tt 

U  Ui  tt 

U  Ui  Z  tt 

U  Ui 

R 

R 

R 

fl 

R 

R 

in 

o 

R 

o 

in 

o 

o 

o 

o 

o 

o 

o 

m 

o 

o 

in 

o 

R 

R 

R 

R 

R 

R 

R 

R 

00 

01 

d 

R 

K 

c- 

0) 

01 

d 

R 

R 

n 

R 

R 

fl 

H 

00 

R 

0) 

H 

0) 

ft 

m 

ft 

ft 

ft 

ft 

ft 

$ 

ft 

ft 

H 

0) 

R 

0) 

R 

0) 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

5 

«l 

n 

H 

P) 

ft 

Mf 

V 

n 

Mr 

n 

II 

t*- 

R 

c- 

R 

N 

r** 

c* 

h» 

K 

c- 

r** 

0) 

0) 

■ 

0) 

0) 

01 

01 

01 

01 

01 

01 

01 

0» 

tt 

01 

01 

01 

R 

R 

n 

MT 

R 

R 

R 

m 

R 

in 

10 

m 

16 

m 

10 

10 

tfl 

ft 

U 

n 

R 

ft 

H 

ft 

ft 

5 

R 

o 

R 

o 

R 

o 

o 

o 

o 

2 

o 

O 

o 

Q 

o 

o 

o 

o 

R 

0> 

H 

0) 

U 

0) 

P) 

0) 

01 

01 

01 

01 

A 

01 

9 

9 

9 

R 

o 

R 

o 

N 

o 

o 

o 

o 

o 

o 

o 

o 

5 

O 

o 

O 

R 

n 

R 

ft 

R 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

R 

R 

R 

11 

R 

H 

R 

R 

II 

R 

R 

H 

R 

CM 

R 

ft 

R 

ft 

ft 

in 

16 

CO 

01 

o 

ft 

ft 

R 

R 

R 

•» 

-  OL 


MYRIO.  SPICATUM 


POT.  CRISPUS 


L- H 


r  s 

^  i/» 


H 

w  H  ul  H 

Q 

Q 

o 

1 

Q 

1 

Q 

1 

Q 

o 

a 

o 

Q 

ft 

i 

P 

P 

p 

R 

P 

ft 

R 

Q 

K  tt  K  H 

Q 

o 

o 

O 

O 

o 

o 

o 

ft 

ft 

R 

o 

o 

O 

R 

o 

p 

R 

o 

UJ 

l/» 

X  N  3  <• 

5 

cy 

tf) 

(0 

cy 

5 

Q 

R 

0 

0 

0 

R 

0 

P 

R 

0 

(/) 

O  N  Cn  i 

« 

n 

n 

0) 

yr 

yr 

R 

0 

0 

0 

R 

9 

0 

R 

0 

< 

UJ 

Mi  i 

R 

i 

R 

o 

_J 

^  i 

R 

R 

R 

i 

ey  ^  cy 

o  ^ 

cy  o 

tf) 

O  0) 

cy  CO 

A  O  « 

cy  0 

O  0  H 

9  0  0 

R 

0  cy 

o 

0  H 

R 

0  O 

0  ^ 

R 

0  H 

o 

H 

Ui  i 

•  .  . 

• 

R 

R 

R 

z 

Ui  H  ■ 

(POO) 

O  cy 

(p  ^ 

(p 

cy  0) 

o  cy 

yr  cy  ^ 

•-  d  » 

0)  O  0 

R 

O 

0 

—  0 

R 

w  ^ 

0  0 

R 

Ul 

a  X  cy  tt 

cy  o 

O 

cy 

0) 

cy  •- 

R 

H 

R 

0 

R 

u 

O  Z  i 

R 

R 

R 

< 

1  M  >s.  i 

R 

R 

1 

oe 

Z  UJ  o  u 

R 

R 

H 

'W 

H 

(/)  3  w  i 

R 

R 

N 

<  ■ 

R 

R 

R 

R 

R 

cy 

■ 

R 

R 

R 

H  N 

R 

R 

R 

<*)(*)€*> 

cy  <p 

(p  (p 

tf)  ^ 

0)0  0 

CO  0  I*) 

^  H 

0  0  9 

0  0  9 

i 

0  0 

0 

0  9 

R 

0  cy 

IB  O 

N 

o>  o 

UJ 

3  ^  » 

R 

R 

tt 

H 

*H  ry  i 

O  H  W 

H  cy 

cy  w 

cy 

CO  (P 

^  tf)  ^ 

O  0  H 

0 

n  O  in 

cy  0  0 

9  9 

9 

—  0 

R 

0  H 

0  0 

R 

0  0 

O 

UJ  Z  1 

(P  ^  H 

in 

cy  n 

H 

O  cy 

0 

^00 

R 

o 

R 

0 

H 

z 

»  ^  i 

R 

tt 

O  N 

R 

R 

N 

>  -Mi 

R 

R 

R 

a  ■ 

R 

R 

H 

O  i 

1 
■ 

R 

R 

R 

R 

R 

R 

tt 

R 

« 

M 

M 

M 

M 

R 

m 

R 

R 

■ 

z 

z 

z 

z 

4t  Z 

< 

R 

Z 

tt 

■ 

(A 

(A  O 

lA 

«A 

(A 

tA  o 

o 

o 

z  o 

Z  0 

R 

o 

0 

0 

R 

0 

0 

tt 

0 

N 

o 

O  (A 

O 

O 

O 

O  (A 

(A 

0 

M  0 

M  O 

R 

0 

o 

o 

R 

O 

o 

R 

o 

UJ  i 

ui 

Ul  O 

Ul 

UJ 

Ul 

Ul  o 

o 

o 

•1  o 

«l  Ul 

R 

o 

Ul 

Ul 

R 

Ui 

Ul 

tt 

Ul 

H>  ■ 

»  z 

z  a 

Z 

Z 

Z 

z  Z  a 

ec  z 

»  tt 

»  9  tt 

Z  <  Z 

i 

tt 

z 

z 

R 

Z 

z 

R 

z 

>  z  ■ 

•  O  M 

•  M 

'  (M 

o  •-«  < 

•  <  o 

o  < 

O  H  < 

O  >  *4 

R 

>  9 

M 

•  M 

R 

•  M 

•  M 

R 

•  M 

X  o  « 

a  tt  Z 

Z  X 

a  z 

Z 

a  Z 

oc  Z  X 

a  z  tt 

tt  z 

B  X  X 

K  X  Z 

R 

a  z 

z 

a  S 

R 

a  z 

a  z 

R 

a  z 

ax  i 

a  tt  < 

<  o 

a  < 

< 

a  < 

tt  41  O 

a  o  tt 

tt  u 

tt  o 

K  < 

R 

a  u 

9 

a  9 

R 

a  9 

a  9 

R 

a  9 

O  <  1 

(A  <  a 

a  M 

(A  tt 

tt 

(A  tt 

<  tt  M 

0  M  < 

<  M 

<  9  M 

9  <  tt 

R 

0  M 

tt 

0  tt 

R 

0  tt 

0  tt 

M 

0  tt 

a i 

z  o 

O  tt 

o 

o 

o 

Z  C9  tt 

tt  z 

Z  tt 

z  -1  tt 

Z  -i  O 

R 

tt 

o 

o 

R 

o 

o 

R 

o 

u  ■ 

< 

< 

< 

< 

-1 

-J 

R 

9 

9 

R 

9 

9 

R 

9 

<  ■ 

a  '  ' 

tt  • 

tt  • 

•  .  , 

tt  •  • 

.  lU  . 

.  UJ  • 

R 

tt  ' 

B  • 

H 

tt  ■ 

K  • 

R 

tt  • 

z  ■ 

<  H  H 

H  H 

<  K 

H 

^  H 

H  H  H 

<  H  H 

H  K 

K  K  H 

H  H  H 

R 

9  K 

K 

9  H 

R 

9  H 

9  H 

R 

9  H 

i 

ZOO 

o  o 

X  o 

O 

X  o 

O  O  O 

zoo 

o  o 

O  M  O 

O  M  O 

R 

Z  O 

o 

Z  O 

R 

z  o 

z  o 

R 

z  o 

1 

u  a  a 

a  a 

u  a 

a 

o  a 

a  a  a 

u  a  a 

a  a 

a  z  a 

a  z  a 

R 

u  a 

a 

o  a 

R 

u  a 

u  a 

R 

u  a 

I  • 

R 

R 

tt 

•  i 

o 

m 

tf) 

tf) 

o 

o 

O 

o 

0 

o 

R 

o 

o 

o 

R 

O 

o 

R 

0 

a ■ 

R 

R 

R 

Ul  tk.  i 

6 

0) 

O 

0) 

CO 

CO 

0 

0 

0 

0 

R 

0 

0 

0 

H 

H 

0 

R 

0 

Ow  h 

R 

R 

R 

a  R 

cy 

cy 

tf) 

tf) 

0 

H 

H 

H 

R 

0 

0 

0 

R 

0 

0 

tt 

o 

(A  UJ  H 

tf) 

tf) 

tf) 

tf) 

tf) 

tf) 

0 

0 

0 

0 

R 

0 

0 

0 

R 

0 

0 

N 

0 

UJ  9  H 

cy 

cy 

cy 

cy 

cy 

cy 

cy 

cy 

cy 

ry 

R 

w 

cy 

0 

R 

0 

0 

R 

0 

HON 

CO 

<0 

CO 

« 

CO 

CO 

0 

0 

0 

0 

R 

0 

0 

0 

R 

0 

0 

tt 

0 

n 

Z  <  -I  N 

0) 

0) 

0) 

01 

0) 

o 

0 

0 

0 

0 

R 

0 

0 

0 

R 

0 

0 

0 

00 

<  Z  N 

9 

9 

R 

9 

9 

9 

R 

9 

9 

M 

9 

o> 

a  M  fl 

R 

R 

R 

O  O  R 

0) 

o 

o 

cy 

o 

cy 

R 

0 

0 

R 

9 

0 

M 

9 

^  a  a  R 

(p 

H 

H 

H 

H 

H 

H 

H 

H 

R 

H 

H 

0 

R 

0 

H 

R 

H 

• 

o  ^  R 

to 

tf) 

tf) 

tf) 

tf) 

tf) 

0 

0 

0 

0 

R 

0 

0 

0 

R 

0 

0 

n 

0 

UJ 

d  a  R 

9 

9 

0) 

9 

0) 

0 

0 

9 

0 

R 

9 

0 

0 

R 

0 

0 

H 

0 

Z 

o  a  R 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

K 

o 

O 

o 

R 

o 

O 

tt 

O 

3 

O  R 

n 

D 

n 

CO 

O 

CT 

n 

n 

0 

n 

M 

0 

0 

0 

R 

0 

0 

M 

0 

“D 

UJ  R 

R 

i 

R 

H  R 

R 

R 

<  i 

R 

R 

tt 

< 

U  N 

R 

R 

R 

H- 

M  R 

R 

i 

M 

< 

-JO  R 

cy 

n 

cy 

0 

0 

0 

R 

cy 

0 

R 

9 

tt 

0 

O 

a  z  R 

R 

R 

R 

8  :8 

CO  «  ^ 

^  »  cy 


309575  498259  6.0  CHAR*  SPP .  0.7  0.1  3500  2300 


309579  498261  5.0  CHARA  SPP .  77.2  20.5  3500  2300 


a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

M 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

n 

a 

a 

a 

a 

U 

a 

a 

a 

a 

d 

a 

d 

a 

tP  a 

d 

a 

tP 

a 

0 

px 

0 

a 

d  0 

0 

a 

d 

a 

il 

1 

1 

a 

1 

a 

1 

a 

1 

a 

a 

a 

a 

a 

a 

a 

a 

N 

a 

a 

a 

a 

a 

a 

0  » 

a 

a 

a 

■ 

a 

M 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

H 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

M 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

H 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

N 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

M 

a 

II 

a 

a 

a 

a 

a 

a 

■ 

a 

a 

N 

a 

II 

a 

a 

px 

a 

tp 

a 

tt  a 

CD 

a 

CO 

a 

10 

10 

0 

0 

a 

0  0 

0 

a 

0 

0 

N 

1 

1 

a 

1 

a 

1 

a 

1 

a 

a 

a 

a 

a 

a 

a 

a 

M 

a 

a 

a 

a 

a 

a 

^  a 

a 

a 

d 

a 

**■ 

■ 

a 

H 

a 

H 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

N 

a 

a 

a 

a 

a 

a 

a 

a 

a 

■ 

a 

M 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

N 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

II 

a 

a 

a 

a 

a 

a 

a 

a 

a 

■ 

a 

« 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

11 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

II 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

M 

0 

0 

a 

0 

a 

0 

a 

0 

a 

Q 

a 

0 

a 

0  • 

Q 

a 

0 

a 

0 

0 

0 

0 

0 

a 

9S 

a 

s 

a 

Q 

IT 

f ) 

« 

a 

CO 

a 

Oi 

a 

0 

a 

0 

a 

0 

a 

0  » 

0 

a 

0 

a 

0 

0 

0 

0 

0 

a 

0  0 

0 

0 

0 

a 

(P 

a 

(p 

a 

10 

a 

10 

a 

IP 

a 

tf) 

a 

P)  a 

n 

a 

n 

a 

Q 

tt 

d 

0 

px 

a 

tt  ^ 

p 

a 

0 

a 

0 

li 

a 

a 

a 

a 

a 

^  a 

a 

a 

d 

d 

a 

^  d 

14 

a 

u 

N 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

1 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

■ 

a 

g 

a 

II 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

N 

0 

a 

Q 

a 

0 

a 

0 

a 

Q 

a 

Q 

a 

Q 

a 

0  • 

0 

a 

0 

a 

0 

Q 

Q 

0 

a 

C2 

0 

a 

Q 

a 

0 

0 

u 

0 

a 

0 

a 

0 

a 

0 

a 

0 

a 

0 

a 

0  • 

fi 

a 

0 

a 

5 

A 

0 

0 

0 

■ 

0  0 

P 

a 

0 

a 

0 

n 

H 

p) 

a 

P) 

a 

a 

a 

P) 

a 

10 

a 

tp  • 

5 

a 

IP 

a 

to 

5 

d 

0 

a 

px  P- 

tt 

■ 

P 

a 

P 

II 

a 

a 

a 

• 

a 

P) 

a 

P) 

a 

P)  a 

CO 

a 

d 

a 

CO 

CO 

P) 

d 

d 

a 

d  d 

d 

a 

d 

a 

d 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

CM 

a 

N  n  0) 

CO  ^ 

a 

P>  px  10 

a 

0  CD 

a 

0 

a 

2 

5 

9 

a 

px  rt  a 

IP  CD  CO 

a 

tp 

a 

10 

tp 

CO 

0 

■ 

d 

p  0 

a 

d 

a 

0  d  0 

a 

a 

a 

a 

a 

■ 

a 

a 

CN 

tt 

n 

(N  0  ra 

a 

PI  p- 

a 

0  ^  PI 

a 

P)  0 

a 

10  d  r* 

a 

ID  10  d 

a 

8 

8 

1 

at 

0  d  tP 

a 

m 

a 

CO 

0 

tP 

a 

0 

x-  0 

a 

d 

a 

0*^0 

fO 

OJ 

(p 

a 

CO  PI 

a 

P)  PI 

a 

d  10 

a 

a 

a 

a 

a 

a 

a 

a 

d 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

« 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

M 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

tt 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

H 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

n 

a 

a 

a 

a 

a 

a 

a 

a 

a 

6 

0 

flO 

H 

0  <N 

a 

0  PI 

d  n 

IP  P) 

a 

0  0  in 

a 

10  ^ 

H 

0 

7 

8 
• 

d  10  px 

a 

0 

a 

tt 

0 

0 

a 

0 

a 

0 

tt  n 

a 

d 

a 

tt  0  n 

a 

a 

a 

a 

a 

a 

•  •  •  a 

a 

a 

a 

a 

P)  ^ 

a 

r** 

a 

tp  IP 

0)  P* 

^  a  CO 

10  CO 

a 

0^0 

a 

0)  6 

a 

IP  ^  a 

CO 

a 

tp 

a 

d 

tt 

0 

a 

^  K 

0  6 

a 

P 

a 

-  -  0 

a 

r- 

n  P) 

a 

P)  Cl 

CO  (P 

a 

a 

a 

^  ^  -  a 

a 

a 

a 

^  z 

d 

a 

0 

a 

a 

a 

PI 

a 

a 

a 

a 

a 

a 

a 

a 

a 

UJ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

0 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

UI 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

tt 

a 

II 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

tt 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

0 

a 

a 

M 

a 

a 

«-« 

a 

M  a 

»i>« 

a 

a 

a 

H 

■ 

il 

a 

<  2 

a 

a 

a 

a 

a 

2 

a 

to  2  a 

to  2 

a 

a 

• 

2 

1 

a 

l/> 

a 

2  0 

a 

U) 

a 

(/> 

to 

a 

to  0 

a 

z  0  > 

2  0 

a 

a 

a 

< 

0 

a 

0 

3 

«-<  in 

a 

3 

a 

3 

a 

3 

a 

3  to 

a 

w  to  a 

UJ  10 

a 

a 

a 

3 

a 

3 

(J 

a 

-J  0 

a 

UJ 

a 

UJ 

a 

UJ 

a 

ui  0 

a 

Q  0  • 

0  0 

a 

a 

a 

tt 

Ui 

a 

0 

2  » 

a 

a 

<  a 

a 

2 

a 

'M  2 

a 

> 

a 

3  2 

a 

31  2  ft 

a 

<  tt  »  a 

<  tt 

a 

a 

a 

2 

a 

2  2 

«  0 

a 

a 

■  >  < 

a 

II 

•  0  ^ 

a 

'  0 

a 

<  0  M 

a 

o^< 

a 

2  <  0  c 

•  2  < 

a 

a 

• 

* 

a 

•  0 

X  M 

a 

•  0  ^ 

S  tt 

& 

a 

a  Z  Z 

a  z 

a 

a  tt  S 

tt  tt 

a 

tt  tt  Z 

a 

a  z  z 

a 

<  Z  tt  a 

tt  <  Z 

a 

tt 

a 

tt 

tt 

tt 

tt 

tt 

a 

tt  Z 

tt  z 

a 

tt 

tt  tt  Z 

<  tt 

a 

a 

a  0 

a 

a  < 

a 

tt  tt  < 

a 

tt  tt 

1 

tt  tt  < 

a 

tt  <  u 

a 

0  U  tt  a 

tt  U  U 

a 

tt 

a 

tt 

tt 

tt 

a 

tt 

tt 

a 

tt 

tt  < 

a 

tt 

n 

tt  tt  < 

tt  < 

1/t 

a 

(/)  <  M 

a 

10  tt 

a 

10  <  tt 

a 

iO  < 

a 

to  <  tt 

a 

<  tt  •-« 

a 

« 

to  M 

■ 

to 

a 

to 

to 

10 

0 

0 

a 

0 

0  B 

a 

0 

a 

0  <  tt 

u  z 

a 

^  a 

a 

0 

a 

2  0 

a 

2 

a 

2  0 

a 

2  0  tt 

• 

<  DC  Z  • 

<  tt 

a 

a 

a 

0 

a 

z  0 

< 

a 

<  ^ 

a 

< 

< 

< 

a 

< 

a 

a 

UI  a 

<  UJ 

■ 

< 

a 

< 

< 

< 

< 

< 

a 

<C 

a 

«< 

< 

at 

a 

oe  uj  > 

a 

at  ’ 

tt  •  • 

tt  • 

a 

tt  '  • 

a 

a 

0  X  •  » 

B  0  > 

a 

tt 

a 

tt 

tt 

tt 

tt 

B 

a 

tt 

tt  • 

a 

tt 

tt  ■  • 

K  K 

< 

a 

<  K  h- 

a 

<  ^ 

<  H-  H 

a 

<  K 

a 

< 

a 

»-  1-  H 

a 

0  >-  a 

<  0  K 

a 

< 

a 

< 

< 

< 

< 

< 

a 

< 

<  P 

a 

5 

<  P  K 

0  0 

a 

z 

a 

z  ^  0 

a 

z  0 

ZOO 

z  0 

a 

zoo 

a 

000 

a 

-J  0  0  « 

Z  -I  0 

a 

z 

a 

z 

z 

z 

z 

Z 

a 

z 

z  0 

a 

z 

ZOO 

a  a 

0 

0  2  a 

a 

u  a 

a  tt  tt 

a 

U  tt 

a 

0  tt  tt 

a 

tt  tt  tt 

a 

UI  tt  tt  a 

0  UJ  tt 

a 

u 

a 

0 

u 

u 

u 

u 

a 

0 

0  tt 

a 

0 

II 

0  tt  tt 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

■ 

• 

a 

a 

a 

a 

a 

10 

a 

0 

a 

10 

0 

a 

0 

a 

0 

a 

0 

a 

0  • 

0 

a 

0 

a 

0 

0 

0 

0 

0 

a 

00 

0 

a 

0 

0 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

po 

II 

px 

a 

10 

a 

10 

fx* 

a 

00 

a 

^  a 

d 

a 

a 

0 

a 

a 

0 

a 

a 

a 

a 

a 

a 

^  a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

0 

a 

a 

a 

0 

a 

a 

0  ■ 

d 

a 

p> 

a 

d 

r> 

10 

0 

0 

a 

p  0 

0 

a 

0 

d 

(p 

w 

a 

IP 

IP 

1 

IP 

a 

tP 

a 

tp 

a 

IP  a 

tp 

a 

tp 

a 

tp 

tp 

tp 

0 

0 

a 

0  P 

P 

a 

p 

P 

a 

Ci 

a 

d 

a 

PI 

a 

d 

a 

d 

a 

d 

n 

d 

a 

d  a 

d 

a 

d 

a 

d 

d 

d 

d 

d 

a 

d  d 

d 

d 

d 

a 

CO 

CD 

CO 

II 

CO 

a 

CO 

a 

00 

a 

CO 

a 

CO  a 

CO 

a 

CO 

a 

w 

CO 

a 

CO 

0 

0 

a 

0  0 

0 

a 

0 

0 

a 

0> 

a 

0) 

0) 

0) 

a 

0) 

a 

D) 

a 

0) 

a 

tt  a 

tt 

H 

tt 

a 

tt 

tt 

tt 

0) 

tt 

a 

tt  tt 

tt 

a 

tt 

tt 

a 

a 

a 

n 

a 

a 

a 

a 

a 

^  a 

a 

a 

V 

a 

a 

a 

a 

a 

a 

a 

a 

n 

a 

a 

a 

a 

a 

a 

a 

n 

a 

a 

10 

a 

10 

a 

CO 

a 

0 

a 

0  a 

d 

a 

tp 

a 

tp 

c* 

px 

px 

0 

i 

0  tt 

0 

a 

d 

a 

a 

fx- 

a 

px 

px 

a 

px 

CO 

a 

CO 

a 

tt  a 

tt 

a 

CD 

a 

CD 

CO 

0 

px 

px 

a 

P  P 

0 

a 

0 

0 

a 

10 

a 

10 

a 

10 

10 

a 

10 

a 

10 

a 

10 

a 

10  a 

10 

a 

10 

a 

10 

10 

0 

0 

0 

a 

0  0 

0 

a 

0 

a 

0 

a 

o> 

a 

0> 

a 

D) 

0) 

a 

0) 

a 

0) 

n 

0) 

a 

tt  a 

a 

tt 

a 

tt 

tt 

tt 

tt 

0> 

a 

tt  tt 

tt 

a 

tt 

tt 

a 

0 

a 

0 

a 

0 

0 

a 

0 

a 

0 

a 

0 

a 

0  a 

0 

a 

0 

a 

0 

0 

0 

0 

0 

a 

0  0 

0 

a 

0 

a 

0 

a 

p) 

a 

p) 

a 

n 

a 

P) 

a 

p) 

a 

n 

a 

p> 

a 

P)  a 

CO 

a 

CO 

a 

p> 

n 

P> 

w 

0 

a 

0  0 

0 

a 

0 

0 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

II 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

k 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

IT 

a 

IP 

II 

px 

a 

CO 

0) 

a 

•• 

a 

d 

a 

n  a 

a 

a 

d 

CO 

d 

a 

0  ^ 

a 

d 

a 

0 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

10 

a 

a 

a 

a 

tp 

px 

0 

L  '(0 


i 


:8 

M  Ift 

H 

■ 

■ 

8: 
^  ■ 

8 

CM 

II 

« 

M 

8: 
^  ■ 

0*0) 

Li 

ii 

006 

Ba«s 

006 

■ 

• 

■ 

Q  ■ 
Q  • 

In  ■ 

SI 

828 
CP  «  ^ 

M  ^ 

« 

CM  N 

CM 

i 

CM  ■ 

R 

■ 

■ 

« 

1 

CM  • 

CM  ■ 

CM  •  CM 

1 

N 

IP 

R 

Mr  ■ 

(P 

R 

^  R 

cn  R 

•  S 

EK 

D 

1 

M 

H 

CM 

M 

R 

CM  ■ 

R 

CM 

R 

R 

CM  R 

R 

CM  R 

R 

n 

R  n 

R 

m 

§ 

n 

\ 

■ 

H 

<0  O  r*^ 

■ 

■ 

H 

^  R 

in 

R 

fl 

R 

O  R 

R 

CM  R 

to  ^ 

m 

R 

R  '** 

R 

«  to 

• 

IT 

m 

1 

N 

^  ^  ^ 

■ 

Mr  ■ 

a 

o 

R 

o  ■ 

in"1! 

o  o 

o 

tE 

tc 

R 

m 

CM 

«  flD  ^  CM 
H  ^ 


8 


«  Oi 

<0  b 


8 


•  •  R 

cn  R  R  O  M 

R 

^  R 

MT  R  O  ■  CO  R 

^  • 

K 

1  «  R  R  CM  R  ^ 

R  R  R  R 

R  ^  R  ^  R 
R  R  i 

^  R 
R 

0) 

R 

in 

cn 

tt 

1 

tt 

R 

3 

3 

3 

3 

R 

UJ 

UJ 

cn 

cy 

UJ 

R 

3  Z 

z 

3 

Z 

z 

R 

•  o 

tt 

m 

R 

a  a  z 

a 

a 

z 

a 

a 

tt  c/1 

S 

tt 

tt 

tt 

z 

tt 

tt 

tt 

tt 

R 

a  K  < 

a 

a 

< 

a 

a 

tt  M 

< 

tt 

tt 

tt 

< 

tt 

tt 

tt 

tt 

ff 

m  <  a 

cn 

</> 

tt 

cn 

m 

tt  tt 

tt 

tt 

tt 

tt 

tf 

tt 

tt 

tt 

tt 

R 

Z  o 

o 

CJ 

o 

o 

tt 

< 

< 

< 

< 

< 

< 

< 

< 

< 

R 

a  •  • 

PC 

tt 

« 

tt 

tt 

a 

ft 

ft 

• 

tt 

tf 

tf 

tf 

R 

<  h-  K 

< 

< 

H 

< 

< 

< 

1-’ 

< 

5 

< 

H- 

< 

< 

< 

R 

ZOO 

Z 

X 

O 

z 

z 

Z  O 

o 

X 

z 

z 

O 

z 

z 

z 

X 

R 

o  0.  a. 

u 

o 

a 

u 

o 

u 

tt 

tt 

U 

u 

CJ 

tt 

u 

u 

CJ 

CJ 

R 

R 

O 

o 

in 

m 

o 

in 

tf) 

tf) 

o 

in 

o 

ll> 

o 

M 

tf) 

n 

C4 

CM 

tt 

tt 

tt 

tt 

CM 

tt 

tt 

R 

R 

R 

CM 

n 

in 

P^ 

N 

tt 

tt 

o 

CM 

N 

r- 

p*- 

p* 

p-*. 

tt 

« 

tt 

« 

p^ 

CO 

CO 

R 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

« 

CM 

CM 

n 

CD 

flO 

to 

flO 

tt 

tt 

tt 

« 

tt 

tt 

tt 

CO 

CO 

n 

0) 

0) 

CO 

N 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

R 

n 

MT 

MT 

Mr 

Mf 

R 

O 

CP 

CP 

CO 

Q 

tf) 

MO 

n 

tt 

tt 

tf) 

R 

o 

in 

tt 

tt 

o 

CM 

CM 

CM 

CM 

H 

CP 

in 

in 

in 

CP 

CP 

IP 

CP 

CP 

CP 

IP 

CP 

IP 

« 

a> 

H 

m 

9> 

P> 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

R 

o 

R 

o 

o 

o 

o 

O 

o 

o 

O 

Q 

o 

o 

o 

R 

r> 

H 

n 

tt 

W 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

8 


8 


tP 


8 


L- 7 


R 

R 

R 

R 

M 

R 

R 

R 

R 

R 

R 

R 

H 

R 

^  N 

I 

R 

R 

R 

R 

R 

N 

z 

R 

H 

R 

R 

R 

R 

<J  M 

o 

R 

n 

R 

H 

H 

00 

R 

in 

o 

CM 

♦ 

0> 

R 

0) 

oo 

• 

O 

A 

K 

R 

R 

1 

R 

H 

R 

VO  N 

K 

H 

6 

R 

d 

H 

d 

R 

R 

d 

d 

R 

6 

o 

d 

R 

O 

^  * 

o 

R 

R 

R 

R 

R 

H 

R 

R 

•  N 

a 

R 

R 

R 

H 

M 

R 

H 

K  N 

R 

R 

H 

R 

R 

R 

R 

U.  N 

R 

R 

H 

R 

R 

R 

a 

R 

w  H 

UJ 

R 

R 

R 

R 

R 

R 

R 

»“  » 

o 

R 

R 

R 

R 

R 

H 

Z  N 

< 

R 

in 

R 

in 

R 

CA 

R 

CM 

o 

o 

i 

CO 

o 

R 

A 

N 

Ui  N 

u. 

R 

R 

R 

R 

R 

M 

a  » 

or 

R 

R 

M 

W 

R 

R 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

H 

CM 

CM 

R 

CM 

N 

a  N 

3 

R 

R 

R 

R 

■ 

R 

R 

3  N 

VO 

R 

R 

R 

R 

R 

H 

U  M 

R 

R 

R 

R 

R 

M 

C4 

R 

R 

R 

R 

R 

■ 

R 

z 

R 

R 

H 

R 

■ 

R 

r 

H 

<  V* 

(/)  N 

R 

R 

R 

R 

R 

R 

II 

H  C5 

UJ  R 

z 

R 

R 

R 

R 

■ 

R 

< 

-J  R 

o 

R 

R 

H 

R 

R 

R 

O 

O  R 

H* 

R 

R 

R 

R 

■ 

R 

H 

o 

Z  R 

K 

R 

Q 

R 

Q 

Q 

R 

p 

R 

P 

p 

P 

P 

P 

p 

P 

R 

p 

P 

P 

R 

P 

o 

<•> 

o 

<  N 

o 

R 

O 

R 

O 

O 

R 

o 

R 

o 

o 

o 

o 

o 

o 

P 

R 

o 

O 

o 

R 

o 

o 

z 

(J  R 

CD 

R 

CD 

R 

CO 

00 

R 

0) 

R 

CM 

10 

CO 

01 

■ 

A 

A 

R 

N 

M 

o 

R 

R 

R 

R 

R 

R 

— 

1/) 

R 

R 

R 

R 

R 

R 

R 

H 

to  Z 

O  » 

Ol 

R 

M 

R 

II 

< 

O  R 

O 

R 

R 

R 

R 

tl 

S  X 

U,  R 

R 

H 

R 

R 

w  R 

u 

H 

O 

o 

p 

R 

u 

R 

p 

p 

p 

P 

p 

p 

o 

R 

p 

p 

p 

R 

p 

o 

U) 

K  R 

cx 

O 

O 

o 

■ 

o 

o 

o 

o 

o 

o 

ft 

■ 

O 

O 

O 

R 

o 

o 

tu  (/> 

Z  R 

3 

R 

CO 

f'O 

in 

() 

R 

m 

CM 

CO 

Q 

R 

N 

CM 

CM 

R 

9 

h- 

(/> 

O  R 

v> 

H 

M 

p> 

ct 

R 

n 

R 

n 

C*J 

n 

CO 

CO 

CO 

n 

R 

CM 

CO 

n 

R 

o 

to 

< 

Ui 

R 

R 

R 

■ 

R 

u 

u 

_J 

R 

R 

R 

R 

R 

R 

N 

W 

R 

0)  O 

6 

0 

9 

R 

9 

6 

R 

o 

00  CM 

IP 

IP  ^  CM 

•  « 

CO  m 

IP  CM 

H 

CM  CM 

to  CO 

A  CM  A 

R 

O  ^  A  O 

A 

A  A 

n 

II 

UI 

H 

R 

R 

*  • 

R 

R 

N 

z 

Ui  K 

in 

R 

in 

CM 

CM 

R 

0) 

0)  CM 

CM 

CO  m  CM 

^  CM 

P>  to 

^  IP 

R 

CO  01 

A 

n  A  d 

R 

—  A  — 

A 

^  O  CM 

II 

UJ 

a  X  cs 

R 

R 

(p 

R 

n 

R 

CO 

CM 

IP 

CO  ^ 

CM 

in 

IP 

R 

^  in 

CM 

^  A  ^ 

R 

A 

A 

II 

(J 

u.  o  Z 

R 

II 

R 

R 

R 

II 

< 

\ 

II 

R 

R 

R 

H 

II 

II 

j 

a 

X  UI  C9 

U 

R 

H 

R 

H 

R 

« 

II 

w 

h- 

(/)  3 

>w 

R 

R 

R 

R 

R 

R 

It 

N 

< 

R 

R 

R 

R 

R 

R 

R 

N 

II 

H 

R 

R 

R 

R 

CM 

R 

H 

II 

R 

R 

R 

R 

h- 

II 

R 

R 

R 

N 

R 

M 

X 

R 

to 

R 

n 

II 

n 

0) 

n 

R 

IP 

O  f' 

IP 

^  IP 

CO  m 

H 

CO  h* 

CM 

A 

—  AO 

H 

o  o  o  o 

A 

A 

UJ 

o 

H 

R 

R 

R 

R 

R 

H 

t- 

M 

CD  CO 

R 

o 

n 

II 

M  in 

CO 

in 

n 

a> 

in  CM 

^  h-  O 

f»*  ^ 

IP  CO 

OO  01 

R 

CM 

in 

A  V 

R 

—  O  CM 

AAA 

II 

o 

UJ 

z 

tl 

R 

00 

M 

R 

IP 

CM 

t-  CM 

n 

01 

01 

R 

CM  CD 

CO 

1^  — 

R 

CM  O 

A 

CM 

H 

z 

II 

N 

R 

U 

« 

W 

H 

9 

II 

R 

R 

R 

R 

II 

>- 

'iw' 

R 

R 

R 

R 

R 

R 

R 

11 

tt 

11 

R 

U 

R 

R 

R 

R 

II 

a 

II 

R 

R 

R 

R 

II 

R 

R 

R 

N 

II 

R 

H 

R 

R 

R 

H 

II 

B 

R 

■ 

R 

N 

R 

M 

R 

H 

II 

R 

z 

Z 

R 

in 

v> 

in 

R 

in 

in 

A  Z 

R 

A 

Z 

11 

A  Z 

II 

R 

V) 

o 

R 

V) 

1 

o 

R 

VO 

z 

z 

z 

R 

Z 

z 

Z  O 

z 

3 

R 

Z  O 

II 

H 

3 

M 

in 

3 

R 

V) 

R 

3 

UJ 

UJ 

UJ 

R 

UJ 

UJ 

UJ  A 

R 

UJ 

R 

UI  A 

II 

UI 

H 

UJ 

Q 

UI 

R 

D 

R 

UI 

O 

D 

o 

R 

o 

o 

O  O 

R 

o 

< 

R 

O  O 

U 

K 

3  Z 

z 

tt 

z  z 

R 

»  tt 

R 

9 

»  Z 

< 

< 

< 

R 

Ml 

< 

<  tt 

H 

<  »  9 

i 

<  tt 

II 

>  z 

M 

O 

o  < 

o 

M 

R 

o  < 

R 

•  O 

Os 

•  z 

•  Z 

•  Z 

• 

■  z 

z 

’  z  < 

R 

•  Z  O 

z  < 

It 

X  o 

H 

tt  z 

tt  X 

R 

Q.  tt  Z 

R 

tt  X 

U 

a 

tt  tt 

R 

tt 

tt  tt  z 

tt  MC 

tt  < 

tt  < 

R 

tt  M( 

tt 

< 

tt  <  X 

R 

tt  <  tt  tt 

R 

&  <  X 

It 

a  X 

N 

tt 

< 

tt  o 

II 

a 

tt  < 

R 

tt  u 

R 

a 

tt  tt 

tt 

tt  tt  < 

tt  o 

tt  u 

tt  u 

M 

tt  U 

tt  U 

tt  U  9 

R 

tt  9  tt 

A 

tt 

9  9 

II 

o  < 

II 

< 

tt 

< 

R 

VO  < 

tt 

R 

< 

M 

R 

VO 

VO  < 

VO 

V)<  tt 

«n 

in 

in 

R 

in 

in 

A 

R 

A  < 

R 

A 

M 

II 

CK  ^ 

II 

Z  9 

Z  tt 

R 

z  o 

R 

Z  tt 

R 

2 

z  o 

< 

Ml 

RC 

i 

< 

< 

«  tt 

H 

<  Z 

R 

<  tt 

II 

u 

R 

R 

< 

R 

R 

< 

< 

< 

< 

<  UI 

<  UJ 

<  UJ 

R 

<  UJ 

UJ 

<  W 

R 

<  UJ 

O 

a 

< 

A 

11 

< 

II 

R 

tt 

R 

1 

tt 

tt  • 

tt 

tt  '  • 

tt  o 

tt  O 

tt  o 

H 

tt  o 

tt  o 

tt  o  • 

R 

tt  O  > 

M 

tt  o  • 

H 

z 

II 

H 

R 

< 

K 

R 

H 

H 

R 

< 

< 

< 

<  »-  1- 

<  o 

<  o 

<  o 

R 

<  o 

Mf  O 

<  O  K 

R 

<  O  H  tt 

n 

< 

O  H- 

II 

H 

o  o 

o  o 

H 

TOO 

R 

o  o 

n 

X 

X  o 

X 

X  o  o 

T  -1 

Z  -1 

X  •! 

■ 

X  -J 

I  -1 

x  ^  o 

R 

X  -J  o  > 

H 

X  -J  o 

H 

a 

Q. 

a 

a 

n 

u  a 

o. 

R 

a 

a 

H 

u 

U  tt 

u 

CJ  tt  tt 

U  UJ 

U  UI 

U  UJ 

R 

O  UI 

O  UJ 

9  UJ  tt 

R 

9  A  tt  Z 

R 

9  UJ  tt 

fl 

R 

R 

R 

R 

R 

R 

I 

n 

R 

R 

R 

R 

R 

N 

^  • 

R 

o 

o 

R 

in 

R 

o 

R 

o 

in 

o 

o 

o 

in 

o 

R 

o 

m 

A 

R 

O 

H 

O 

a  K 

R 

R 

R 

R 

n 

II 

UI  u 

R 

00 

r* 

R 

R 

0) 

00 

00 

00 

CM 

R 

CM 

K 

A 

II 

A 

O  w 

R 

R 

R 

R 

R 

R 

M 

R 

R 

R 

R 

R 

R 

R 

n 

II 

tt 

H 

in 

in 

R 

r* 

r- 

R 

n 

m 

in 

o 

01 

o 

R 

o 

O 

A 

R 

A 

« 

A 

t/1 

UJ 

H 

in 

in 

R 

in 

R 

in 

R 

in 

in 

in 

in 

IP 

in 

IP 

R 

IP 

IP 

A 

R 

A 

H 

A 

II 

UJ  ^ 

n 

IP 

V 

H 

IP 

IP 

R 

IP 

IP 

Ip 

IP 

IP 

IP 

IP 

R 

IP 

IP 

A 

R 

A 

A 

II 

►- 

O 

11 

CO 

00 

II 

00 

CO 

R 

00 

00 

00 

00 

00 

oo 

CD 

R 

OO 

to 

A 

R 

A 

II 

A 

II 

n 

z  < 

u 

H 

o> 

0) 

R 

0> 

0) 

H 

oo 

0) 

0) 

01 

01 

01 

9 

■ 

01 

CO 

A 

R 

A 

R 

A 

II 

oo 

<  z 

R 

R 

R 

R 

R 

V 

V 

V 

V" 

▼ 

U 

'D 

II 

cn 

«  ^ 

R 

N 

R 

H 

R 

R 

n 

o  o 

R 

o 

R 

n 

R 

n 

ID 

IP 

R 

1^ 

to 

A 

R 

O 

u  a 

tt 

R 

in 

in 

R 

in 

in 

R 

IP 

IP 

IP 

R 

IP 

tfl 

A 

R 

A 

A 

• 

O  UJ 

II 

o> 

R 

Oi 

R 

Oi 

0) 

R 

0) 

0) 

0) 

0) 

01 

01 

01 

■ 

01 

01 

A 

R 

A 

A 

UJ 

o  a. 

R 

o> 

R 

0) 

N 

0) 

0) 

R 

0) 

0) 

01 

0) 

01 

01 

m 

R 

0) 

9> 

A 

R 

A 

A 

H 

Z 

(j 

Q. 

R 

o 

O 

II 

o 

o 

II 

o 

o 

o 

o 

o 

o 

o 

R 

o 

o 

O 

R 

O 

O 

D 

3 

R 

n 

R 

n 

N 

n 

CO 

11 

<0 

n 

CO 

CO 

CO 

CO 

CO 

R 

CO 

CO 

O 

N 

o 

n 

r> 

UJ 

H 

R 

R 

R 

R 

R 

R 

u 

H 

R 

(1 

R 

R 

R 

• 

< 

R 

R 

R 

H 

R 

R 

R 

< 

a 

H 

R 

R 

R 

R 

H 

R 

N 

H- 

R 

R 

R 

R 

R 

R 

R 

R 

< 

-1  9 

H 

R 

w 

R 

n 

R 

CM 

n 

•M- 

CM 

CO 

R 

n 

CM 

R 

o 

H 

-O' 

o 

Q.  Z 

H 

R 

R 

■ 

R 

R 

R 

R 

ss  : 


X 

R 

a 

o 

R 

o 

z 

R 

A 

tt 

< 

H 

A 

9 

»J 

R 

A 

< 

A 

R 

3 

Z 

M 

R 

tt 

R 

o 

R 

tt 

UJ 

H 

A 

R 

< 

tt 

tt 

N 

UJ 

A 

R 

9 

Z 

> 

R 

m 

M 

R 

3 

tt 

R 

K 

A 

R 

A 

■ 

■ 

i 

M 

N 

a 

A 

O 

A 

N 

i 

- 

d 

d 

O 

N 

« 

■ 

M 

i 

a 

1 

a 

h* 

o 

A 

A 

a 

CM 

a 

a 

a 

a 

a 

a 

o 

a 

a 

a 

a 

Q 

Q 

Q 

Q 

o 

o 

9 

o 

a 

O 

p 

o 

o 

o 

o 

o 

p 

a 

f- 

A 

A 

n 

o 

a 

a 

o 

a 

a 

a 

o 

p 

o 

Q 

- 

9 

9 

O 

a 

O 

O 

O 

o 

P 

p 

o 

o 

0) 

a 

0) 

a 

to 

A 

A 

A 

A 

a 

a 

cc 

« 

CM 

CM 

CM 

A 

o> 

a 

a 

O  (*) 

« 

^  A 

^  A 

n  ^ 

»•  10  O 

^  A 

A 

D  (*)  ^  O 

a 

m  CO 

Q  CP  m 

A 

o  o 

A  O  ^  A 

O 

o 

^  O 

a 

a 

a 

a 

a 

M 

A 

P*  CM 

A  n 

P- 

€i 

in  ^  (0  M 

a 

a 

a 

a 

a 

0)  n 

0)  r**  in 

m  A 

C-  A 

«  A 

r*  A  A 

^  A 

A 

h-  in  o  CO 

a 

m  ID 

in  o>  ^ 

O  A 

A  r- 

n  A 

A  O  -*“  A 

A  A 

A 

«  n 

a 

n 

n  ^ 

A 

CM  CM 

P^  A 

A 

A 

a 

a 

a 

a 

a 

a 

a 

a 

tn  z 

a 

Z 

A  Z 

z 

Z  o 

a 

o 

cn 

A 

o 

Ul  </) 

a 

cn 

o 

o 

IP  A 

A 

«  « 

a 

a 

IP 

CP 

O  O 

O 

<  Z  B 

a 

z  « 

»  z 

» 

»  z 

z 

S2 

■  z  o  < 

a 

o  < 

•  o  « 

*  O 

O 

•  o 

•  1  ®  S 

S  5 

&  <  a  z 

a 

B  Z 

B  B  Z 

B  B 

B  Z 

B  B 

a.  4  ae  Z 

Z  B 

B 

BUBO 

a 

B  O 

B  B  < 

B  B 

B  < 

B  B 

BOBU 

CJ  B 

B 

</)  <  «M 

a 

< 

</}  <  B 

A  < 

<  B 

A  < 

A  <  M 

«  < 

A 

<  Z  B 

a 

Z  B 

Z  O 

Z 

z  o 

Z 

<  Z  B 

B  Z 

a 

< 

< 

< 

<  A 

< 

BO*- 

a 

B  *  - 

B  - 

B  - 

BO- 

B 

<  O  H  H 

a 

K  a* 

<  a-  a- 

<  ♦- 

a-  a- 

<  a- 

<  o  a-  a- 

a-  H 

< 

Z  -1  o  o 

a 

O  O 

ZOO 

Z  O 

O  o 

z  o 

Z  -i  o  o 

o  o 

Z 

U  W  B  B 

a 

a 

B  B 

CJ  B  B 

U  B 

B  B 

O  B 

^  Ul  B  B 

B  B 

O 

tn 

a 

a 

tf) 

in 

O 

O 

O 

o 

A 

o 

CD 

a 

a 

0> 

CP 

A 

A 

A 

p* 

P» 

A 

00 

a 

a 

O 

o 

O 

o 

O 

A 

A 

in 

a 

CP 

CP 

A 

A 

A 

A 

A 

A 

CP 

a 

CO 

CP 

A 

A 

A 

A 

A 

A 

<0 

a 

00 

00 

A 

A 

A 

A 

A 

A 

cn 

a 

0) 

A 

A 

A 

A 

A 

A 

A 

a 

a 

0> 

CM 

n 

A 

A 

A 

in 

a 

m 

in 

A 

A 

A 

A 

A 

o> 

a 

O 

a> 

A 

A 

A 

A 

A 

A 

<n 

a 

A 

A 

A 

A 

A 

A 

o 

a 

<s 

o 

O 

O 

O 

O 

O 

O 

n 

a 

a 

D 

p) 

n 

n 

<*) 

A 

A 

A 

a 

a 

a 

in 

a 

a 

CP 

CM 

n 

Mf 

A 

A 

A 

o 

a  A 

a  MT 

d 

!  o 

!  o 

A 

a  A 

a  A 

a  ^ 

900 

g 

li 

:8 

a  ^ 

8 

p* 

8 

A 

:8 
a  A 

:8 
a  n 

i  ^ 

a  A 

a'a  O 

A  V 

a  A 

a  A  A 

^  A 

a  A 

a  A  A 

«  A 

A 

a  A 

a  •-  K 

AAA 

A  A 

a  « 

a  «  A 

a*  A 

a  A 

a  A  ^ 

A  A 

R  O 

a  A  A 

a  A 

a 

A 

O 

A 

»  z 

z 

a  Z 

•  o  ^ 

•  o 

N  *  O 

B  B  Z 

B  B 

a  B 

a  B  B 

B  B  < 

B  B 

a  B 

a  B  B 

A  <  B 

A  < 

a  A 

a  A  < 

Z  O 

Z 

■  Z 

< 

a  « 

a  < 

B  -  • 

B  - 

a  B 

a  B  - 

^  H  K 

<  a- 

a  < 

a  <  K 

ZOO 

Z  O 

■  Z 

a  Z  O 

U  B  B 

U  B 

a  u 

a  U  B 

O 

o 

a  A 

a  A 

A 

a 

a  ^ 

ii  ^ 

A 

A 

a  A 

a  ^ 

A 

A 

a  A 

a  A 

A 

A 

a  A 

a  A 

A 

a 

A 

a  A 

a  A 

A 

A 

a  A 

a  A 

a  n 

a  ^ 

P* 

A 

I  o 

a  A 

A 

A 

a  p- 

a  A 

A 

A 

a  A 

R  A 

A 

A 

a  A 

R  A 

o 

O 

«  O 

R  O 

A 

A 

a  A 

a  A 

- 

A 

a  A 

a  «r 

i/> 

5  S 

S  s  z 

a  <  §  X 
a  u  tt  < 
i/>  < « 

<  Z  (9 

<  u/ 

BO* 

<  O  h-  K 
Z  -i  O  O 

O  lAi  O.  B 


A- 


N 

a 

■ 

a 

N 

i 

a 

•  N  Z 

1 

a 

UNO 

N 

a 

in 

in 

m 

a 

UJ  It  K 

II 

a 

1 

(/)  ■  K 

N 

d 

a 

d 

d 

d 

d 

d 

a 

^  «  a 

■ 

a 

•  N  03 

N 

a 

K  » 

M 

a 

U.  M 

N 

a 

w  N  Ui 

M 

a 

t-  ■  u 

H 

a 

Z  u  < 

a 

a 

h» 

f* 

a 

Ui  N 

a 

1 

1 

ct  *  ec 

a 

d 

a 

d 

d 

d 

d 

d 

a 

a  N  3 

a 

a 

3  ■  (O 

a 

a 

a 

O  N 

a 

a 

, 

a 

a 

a 

a 

a 

a 

a 

4/)  N 

a 

a 

a 

UJ  N  Z 

a 

a 

a 

^  N  O 

a 

a 

O  N  K 

R 

a 

a 

Z  B  K 

a 

o 

a 

o 

o 

o 

o 

o 

9 

9 

9 

O 

O 

a 

O 

<<  H  O 

a 

CM 

a 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

in 

IP 

0 

L)  M  €Q 

a 

a 

a 

N 

a 

a 

a 

N 

a 

a 

1. 

II 

a 

O  N  Ui 

a 

a 

a 

O  N  O 

a 

a 

U.  N  < 

a 

a 

a 

w  M  U. 

a 

o 

a 

o 

o 

o 

o 

o 

O 

O 

O 

Q 

O 

a 

Q 

K  B  a 

a 

o 

a 

o 

o 

00 

00 

00 

o 

o 

o 

o 

o 

a 

o 

Z  B  3 

a 

m 

a 

in 

in 

in 

in 

in 

P* 

p- 

a 

p* 

O  N  |/> 

a 

a 

(0 

(0 

a 

r> 

M 

a 

a 

a 

a 

a 

a 

n 

^  CM  r>  «o 

^  <n  h* 

^  P»  ® 

IP  O  CM 

^  o 

CM  9 

®  p^ 

CO  P«  CM  IP 

®  in  0  n 

P*  P*  CM 

»-  O  CM 

UJ 

a 

a 

a 

UJ  K  ^ 

a 

a 

O  «  CO  n 

O  O 

o  ^  ^ 

^  O  CM 

^  m 

o  - 

O  O  V 

O  O  N  n 

a 

(P  in  0  CO 

CO  CO  *- 

a 

o  o  o  o 

a  Z  CM 

a 

CM 

a 

CM 

n 

a 

CM 

u.  O  Z 

a 

a 

1  w  \ 

a 

a 

H 

X  UI  C9 

a 

a 

a 

(/>  »  w 

a 

a 

a 

< 

a 

n 

a 

II 

a 

a 

H- 

a 

a 

a 

I 

a 

0)  O 

a 

m  CM  r<>  09 

-  O  in 

CM  CM  in 

^  ^  ^ 

00 

^  9 

CO  CM 

9^99 

0  0  p»  in 

^  ^  00 

0  ^  CM  0 

tf 

a 

a 

a 

>i«  CM 

a 

in 

a 

O  n  at  tp 

^00^ 

O  in  CM 

<  d  n 

*  o 

O  CM 

CM  •“  (P 

^  CO  in 

UJ  UJ  0  P*  Mp 

0  CM  ^ 

a 

0 

i 

0 

0 

UJ  Z 

a 

a 

m 

CO 

(JO 

CM 

a 

CM 

»  \ 

a 

a 

<  < 

a 

a 

a 

a 

a  B 

a 

>  W 

a 

a 

K  P“ 

a 

a 

o 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

B 

a 

^  a 

B 

B 

B 

B 

B 

B 

B 

B 

^  B 

a 

a 

Ui 

a 

Z  UI 

UJ 

<  UJ 

UJ 

UJ 

UJ 

UJ 

Z  UJ 

0  Z  UJ 

Z  UJ 

a 

0  < 

a 

<n  z 

(A  O  X 

m  z 

Z  Z 

Z 

Z 

Z 

z 

o  z 

Z  O  X 

o  z 

a 

z  z 

a 

3  < 

a 

3  in  < 

3  < 

< 

< 

< 

< 

in  < 

UJ  0  < 

0  < 

■ 

UI  M 

UJ 

a 

UJ 

a 

UJ  o 

UJ 

«j 

a 

o 

O  0  O 

0  O 

3  0  0 

H 

Z  < 

a 

Z  B  4E 

Z  < 

z  <  < 

< 

»  <« 

Z  «« 

B  Z  < 

<  3  B  Z  < 

3  B  < 

a 

<  <  3  Z 

>  Z 

a 

a 

•  M  <  M 

•  M  M 

o  >  « 

•  o  « 

•  M 

o  *-• 

♦  O 

•  <  O  M 

-  Z  B  <  O 

B  Ml  M 

a 

Z  >  B  O 

z  o 

a 

z  a 

a 

0.  Z  Z  B 

B  Z  B 

B  Z  B 

0.  B  B 

B  B 

B  B 

B  B  B 

0.  X  ee  K 

a 

B  <  0  Z  B  B 

0  Z  B 

a 

<  Z  0  B 

fr  X 

a 

<  UJ 

■ 

a  <  u  UI 

&  <  UJ 

B  UJ 

fr  B  UI 

B  UJ 

B  UI 

B  B  UJ 

B  U  B  UI 

B  U  M  u  O'  iu 

M  C>  UJ 

a 

3  ^  B 

o  < 

a 

B  Z 

a 

in  B  M  z 

in  B  z 

<  <  Z 

tn  <  z 

m  z 

<  Z 

m  <  Z 

in  prt  «  Z 

0  B  M  <  Z 

B  Z 

a 

<  B  <( 

a  H 

a 

O  tn 

a 

o  B  <n 

o  in 

z  ^  m 

z  in 

in 

Z  l/> 

z  in 

B  Z  l/> 

^  O  B  Z  0 

0  B  0 

<  0  U  Z 

o 

a 

a 

<  M 

<  *-• 

M 

«  M 

<  M 

<  UJ  M 

M 

0  0 

< 

a 

'  ^ 

a 

B  •  >  -J 

B  • 

•  UJ  «J 

B  *  .J 

B  W 

.  ^ 

B  '  -J 

B  '  .J 

oe  o  *  '  .-1 

'  '  0 

a 

O  0  -  * 

s 

a 

h-  oJ 

a 

•<  H  ^  «J 

<  ^ 

H  H  ^ 

<  K 

<  -1 

P>  ^ 

<  K  ^ 

<  K  H  -J 

<  O  K  I-  -J 

K  K  0 

a 

O  H  K  K 

a 

o  < 

a 

Z  O  O  « 

Z  O  < 

o  < 

I  o  < 

Z  < 

O  M 

Z  O  < 

z  o  o  < 

z  ^  o  o  o  < 

o  o  < 

a 

0  <-•  O  O 

a 

a  > 

a 

u  a  a  > 

U  Q.  > 

a  z  > 

u  a.  > 

o  > 

B  > 

O  B  > 

L>  0.  B  > 

U  0  B  B  B  > 

B  B  > 

a 

0  Z  B  B 

a 

a 

a 

z  ^ 

a 

II 

a 

• 

a 

in 

a 

O 

in 

in 

in 

m 

in 

o 

O 

IP 

0 

0 

a  K 

a 

a 

UI  u. 

a 

r* 

H 

9 

® 

0} 

p* 

d 

d 

9 

0 

a 

0 

O  w 

a 

a 

a 

a 

a 

a 

B 

a 

h* 

a 

r*» 

r- 

Mf 

IP 

in 

9 

tP 

0 

a 

p> 

(/)  441 

a 

a 

n 

in 

in 

in 

u 

IP 

\p 

IP 

0 

0 

a 

0 

UJ  9 

a 

9 

a 

9 

9 

9 

9 

9 

9 

® 

9 

0 

0 

t-  O 

a 

9 

a 

9 

9 

9 

9 

9 

9 

9 

9 

9 

0 

0 

Z  <  -J 

a 

9 

a 

9 

9 

9 

9 

9 

a 

9 

9 

9 

9 

0 

a 

0 

<  z 

a 

a 

n 

V 

a 

a 

a 

II 

O  Q 

a 

a 

9 

« 

w 

00 

P* 

CM 

CM 

a 

CM 

-IBB 

a 

in 

a 

IP 

m 

in 

IP 

IP 

P* 

p* 

P^ 

0 

0 

a 

0 

O  4iJ 

a 

p* 

a 

h* 

p* 

r»» 

p- 

P» 

P' 

p- 

P» 

P* 

P» 

a 

P* 

O  CL 

a 

CM 

a 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

a 

CM 

u  a 

a 

a 

D 

a 

cn 

a 

O 

n 

9 

r» 

CO 

CO 

CO 

CO 

CO 

n 

a 

n 

UJ 

a 

a 

t- 

a 

a 

II 

< 

a 

a 

a 

II 

II 

O 

a 

a 

a 

a 

a 

a 

^  Q 

a 

a 

CM 

m 

• 

CM 

CO 

CM 

10 

0 

a 

0 

B  Z 

a 

a 

a 

312786  499972  9.5  CHftRft  SPP .  1.4  0.3  450  21  0.7  0.5 


POT.  NARROW 
MYRIO  SPICATUM 
POT.  NARROW 
VALtlSNERIA  AMER 


312837  499995  6.5  ELODEA  CANAOENS  TRACE 

NITELLA  HYALINA  116.8  33. 


r^novo  «  «  cot^wp)  • 

.  .  .  .||  ...a  ...,a  ...a  .... 

N  N  Oionc*)  tr»ct^  ■flD«-tf)(p 


csh*if>*“  N  onco 


O  H  p*  ^  ^ 

•  II  ... 

H  r**  O  w 


p>owo  »  VOO 

^  ■ 


oiineon  N  OP)(n  M  (*>(P0><P  II  p>cDO«~  u  cotorM 


I  Q  ^  CD  P) 
I  <V  ^ 


^  cc 
;  <  z  uj 
I  z  o  s 

'  M  (/)  < 

;  -I  Q 
I  <  tt  B  < 

I  >  <  o  «-• 

.  Z  Z  K  tt 
I  o  a  UJ 
<  •-*  <  2 
-I  tt  z  (/> 


—  o  o  < 
:  z  a.  Q.  > 


M  o  PC  in 

«  ^  cc 


N  •m 

N  <  Z 
u  Z  O 

N  M  in 

N  .1  D 

N  <  ee  s 

■  >  <  o 

«  Z  Z  tt 

•  O  tt 

■  <  < 

I  -j  a  z 

■  «j 

M  UJ  *  * 

«  M  o  o 
M  z  a  a 


O^mtf  n  p«.0)^ 
cc  «  PC  ^ 


H  ccccino  II  0)C«“ 

n  o  ^  II  ^ 


N 

a  M  tx 

m  <  UJ  i  <  UJ 

Z  Z  S  R  Z  z 

UJ  M  <  a  M  < 

O  ^  R  -J 

Z>0'-^«|>0'-' 

<ZQ!QCRZaQ: 

(J  tt  UJ  R  tt  UJ 

<  <  Z  N  <  <  Z 

<^Zin  N  .jzin 

UJ  U  R  -J  M 

O  UJ  •  .^  H  UJ  •  ^ 
OI-I--J  R  ♦-K-J 
R  O  < 

uiza.>  R  za.> 


«  *-•  tt 

f  <  2  UJ 

»  Z  O  S 

R  N-  in  < 

^  o 

»  <  a  ^  < 

R  >  <  o  « 

R  Z  Z  tt  tt 

R  u  a  UJ 

R  <  «  <  Z 

R  Z  in 


R  »-«  o  O  < 

R  z  a  a  > 


II  a 

11  <  UJ 

N  Z  Z 

H  M  < 
M  ^ 

n  <  X  < 
M  >“  O  « 
R  Z  (X  tt 
R  a  UJ 

"  <  <  z 

N  -I  Z  m 


R  O  < 
fl  Z  0.  > 


R 

R 

R 

N 

H 

n 

It 

a 

R 

R 

H 

R 

N 

n 

n 

a 

in 

R 

o 

R 

O 

a 

O 

R 

o 

a 

O 

a 

IP 

a 

IT) 

II 

in 

R 

R 

a 

M 

a 

a 

H 

a 

0) 

R 

6 

R 

d 

a 

d 

R 

d 

N 

d 

a 

ID 

H 

CD 

II 

CD 

R 

R 

R 

a 

« 

N 

•• 

a 

a 

a 

a 

R 

R 

n 

H 

N 

II 

a 

H 

CO 

a 

CD 

H 

in 

R 

in 

R 

in 

a 

r* 

R 

CC 

II 

cc 

a 

cc 

11 

0) 

a 

0) 

R 

os 

N 

0) 

R 

os 

a 

0) 

n 

OS 

n 

0> 

a 

0) 

H 

0) 

a 

0) 

H 

0) 

N 

os 

a 

os 

II 

OS 

R 

OS 

II 

0) 

II 

OS 

n 

0) 

a 

0) 

R 

0) 

R 

0) 

R 

0> 

N 

OS 

H 

0) 

II 

OS 

a 

OS 

II 

0) 

a 

0) 

R 

0) 

H 

os 

R 

0) 

H 

0) 

N 

OS 

N 

0) 

a 

0) 

II 

a 

R 

a 

V 

a 

II 

II 

V 

a 

V 

II 

II 

a 

R 

a 

R 

II 

H 

N 

a 

•1 

in 

a 

CD 

R 

CD 

a 

in 

II 

in 

a 

OS 

H 

II 

r*^ 

a 

h' 

M 

p) 

a 

P) 

R 

PS 

a 

n 

R 

p> 

a 

PS 

M 

cc 

R 

cc 

a 

cc 

a> 

a 

CO 

II 

00 

a 

CO 

a 

00 

N 

GO 

a 

CO 

a 

CO 

II 

CO 

cc 

a 

CN 

R 

CC 

cc 

H 

cc 

n 

cc 

II 

cc 

a 

cc 

a 

cc 

II 

a 

R 

n 

n 

n 

M 

II 

a 

p) 

a 

P) 

n 

P) 

a 

n 

a 

p) 

a 

PS 

H 

n 

a 

c*s 

a 

c*> 

a 

n 

It 

a 

11 

II 

II 

a 

a 

H 

N 

u 

a 

H 

II 

a 

H 

a 

n 

II 

a 

a 

H 

a 

a 

a 

n 

II 

a 

a 

a 

a 

a 

R 

II 

N 

a 

It 

a 

a 

II 

n 

H 

in 

R 

CD 

a 

p* 

H 

CO 

n 

OS 

R 

a 

cc 

a 

n 

II 

R 

a 

a 

a 

N 

R 

a 

a 

«  OS  O  p> 

II  ID 


R  < 

II  Z 
II  M 

II  -I  in 

II  <  3 
R  >  a 
u  Z  tn 
u  M  a 
n  <  tt  < 
n  -J  U  Z 

II  u 

a  UJ  *  • 
n  I-  ♦-  »- 
R  M  O  O 

M  z  a  a 


!R0W 


oc 

< 

z 

o 

a 


R 

II 

B 

H 

R 

R 

B 

B 

B 

B 

B 

R 

R 

R 

B 

B 

B 

B 

• 

-—s  H 

■ 

B 

R 

R 

R 

R 

B 

B 

B 

B 

B 

•  H 

z 

B 

B 

R 

H 

R 

B 

B 

B 

B 

B 

B 

U  M 

o 

M 

B 

Pi 

R 

o 

R 

M 

Pi 

Pi 

R 

B 

M 

R 

o 

R 

CM 

B 

UJ  N 

H 

B 

B 

R 

B 

B 

B 

B 

B 

B 

B 

N 

« 

d 

B 

d 

o 

B 

o  « 

d 

« 

O 

o 

d 

R 

d 

o 

R 

o 

B 

d 

B 

d 

d 

B 

d 

R 

o 

'Nv  H 

O 

B 

B 

B 

R 

a 

B 

R 

B 

B 

•  II 

flD 

B 

B 

R 

R 

B 

B 

B 

♦-  M 

i 

B 

R 

R 

R 

B 

B 

B 

B 

U.  H 

a 

B 

R 

B 

H 

a 

B 

R 

B 

w  U 

UJ 

B 

B 

R 

N 

« 

B 

B 

R 

B 

B 

H  II 

U 

B 

B 

B 

B 

B 

B 

B 

n 

B 

fl 

Z  H 

< 

II 

■ 

4 

4 

n 

10 

R 

PJ 

4 

p* 

B 

B 

n 

B 

B 

o 

II 

CM 

H 

UJ  (1 

B 

B 

B 

R 

B 

B 

B 

B 

B 

B 

B 

B 

N 

K  II 

a 

B 

o 

B 

d 

o 

B 

o 

B 

d 

fl 

o 

o 

d 

B 

d 

O 

B 

O 

B 

6 

B 

d 

B 

o 

B 

d 

o 

H 

3 

H 

B 

B 

B 

R 

B 

B 

II 

B 

B 

3  M 

tA 

M 

B 

B 

H 

B 

B 

R 

B 

B 

B 

U  H 

n 

B 

R 

R 

B 

R 

II 

B 

B 

oi 

11 

B 

R 

R 

B 

N 

B 

B 

H 

U 

s 

N 

B 

R 

R 

fl 

R 

B 

B 

H 

<  ^ 

lA  N 

B 

B 

R 

R 

B 

• 

B 

B 

B 

B 

I-  C5 

UJ  M 

Z 

B 

B 

« 

R 

R 

B 

R 

R 

B 

N 

B 

< 

-J  11 

o 

B 

B 

R 

R 

R 

R 

B 

B 

B 

B 

o 

O  N 

1- 

B 

B 

1 

B 

R 

■ 

B 

B 

o 

Z  N 

B 

o 

B 

Q 

Q 

B 

Q 

R 

o 

R 

Q 

o 

g 

R 

o 

o 

a 

O 

B 

o 

B 

o 

II 

o 

B 

o 

B 

o 

C9 

o 

<  u 

o 

B 

5 

o 

o 

B 

o 

B 

PI 

B 

o 

PI 

o 

R 

o 

0 

B 

n 

R 

Pi 

a 

0 

B 

0 

B 

0 

R 

4 

Z 

O  « 

GO 

H 

P) 

B 

10 

B 

a 

B 

IP 

B 

Pi 

0 

PJ 

R 

0 

C4 

R 

4 

B 

n 

B 

4 

B 

0 

0 

B 

4 

o 

II 

M 

B 

B 

R 

fl 

R 

B 

B 

B 

1-  B 

II 

B 

H 

R 

B 

R 

B 

B 

B 

B 

fA  z 

O  B 

UJ 

II 

B 

R 

fl 

R 

R 

B 

B 

ft 

ft 

ft 

II 

< 

O  B 

U 

B 

fl 

B 

B 

R 

R 

B 

B 

Z  X 

U.  M 

< 

B 

B 

B 

B 

fl 

B 

II 

II 

H 

w  II 

B 

Q 

B 

o 

o 

B 

R 

Q 

B 

o 

B 

Q 

g 

R 

g 

g 

B 

g 

B 

g 

g 

P 

B 

g 

II 

P 

M 

</) 

♦-  H 

tt 

B 

o 

B 

o 

o 

B 

n 

a 

O 

B 

o 

O 

o 

B 

o 

o 

M 

o 

B 

g 

B 

g 

B 

o 

B 

o 

B 

o 

M 

UJ 

1/) 

X  H 

D 

B 

4 

B 

4- 

II 

10 

B 

00 

B 

10 

■ 

10 

10 

IP 

R 

0 

0 

B 

4 

B 

g 

a 

g 

B 

0 

B 

4 

B 

0 

M 

(ft 

O  H 

I/) 

B 

p) 

P) 

B 

PJ 

M 

P) 

R 

P) 

R 

PJ 

PJ 

PJ 

R 

PJ 

n 

R 

n 

n 

4 

B 

II 

R 

4 

0 

< 

UJ 

•M  B 

B 

n 

fl 

H 

R 

R 

R 

B 

B 

(J 

_J 

B 

B 

R 

fl 

R 

R 

R 

B 

R 

0  o 

ft 

B 

ft 

B 

n 

(P 

B 

tf)  ID 

B 

CO 

M 

non 

R 

10 

PJ  o 

R 

2 

S 

4 

Oi 

B 

4 

B 

0  0 

B 

0  0 

H 

0 

N 

4  0  0 

B 

P*  o 

n 

II 

H 

B 

B 

fl 

R 

R 

B 

B 

B 

B 

B 

B 

z 

UJ  H> 

U 

r4 

B 

pj 

B 

P) 

0) 

B 

P)  Pi 

B 

p- 

0) 

to  PJ 

R 

X-  g 

4 

9- 

B 

O  O 

N 

0  0 

B 

o  o 

II 

o  - 

CM 

B 

0  0  CM 

B 

0 

0 

UJ 

a  X  M 

B 

B 

B 

B 

B 

H 

P) 

R 

Pi 

4 

fl 

B 

B 

H 

B 

0 

u 

u.  O  Z 

II 

B 

B 

II 

R 

R 

N 

a 

B 

It 

4 

B 

B 

fl 

B 

B 

B 

R 

B 

H 

X  UJ  O 

B 

B 

B 

R 

B 

R 

B 

B 

fl 

B 

B 

W' 

in  3 

N 

a 

B 

II 

B 

R 

B 

R 

B 

B 

ft 

ft 

II 

ft 

< 

II 

B 

B 

fl 

fl 

B 

B 

B 

II 

B 

11 

B 

B 

B 

fl 

B 

B 

H 

B 

ft 

B 

CN 

It 

H 

U 

B 

R 

B 

B 

B 

R 

n 

II 

K 

n 

B 

R 

R 

B 

B 

B 

B 

B 

X 

N 

9 

9 

CO  4 

B 

PI 

CO  PJ 

00 

(p 

OJ  Pi 

M 

Pi  4  P* 

0  g 

B 

p* 

0 

B 

PI  0 

B 

o 

B 

p* 

0 

0  0  0 

0 

9 

UJ 

<5 

B 

B 

B 

B 

R 

B 

B 

B 

B 

O  0  0 

w 

W 

UJ 

n 

P) 

O  UD 

B 

IP 

B 

PC 

■ 

4  lO 

R 

10 

p* 

PI  4 

B 

4 

5 
0 

w 

B 

UJ 

4 

o 

U 

UJ  0  0 

B 

0  0 

II 

0 

II 

0 

4 

CD 

UJ 

Z 

H 

CJ 

P) 

B 

R 

P) 

B 

c>t 

lO 

PI 

R 

0 

B 

U  0 

R 

U  Pi 

B 

ft 

ft 

4  CM 

CO 

ft 

Z 

3 

•N. 

M 

< 

B 

B 

B 

R 

R 

B 

4 

n 

4 

B 

II 

ft 

u 

II 

a 

B 

B 

B 

B 

B 

R 

N 

tt 

tt 

tt 

B 

B 

II 

> 

W' 

II 

»- 

B 

B 

B 

R 

R 

B 

P* 

B 

K 

B 

B 

ft 

ft 

a 

II 

B 

B 

B 

R 

R 

B 

B 

B 

II 

B 

a 

U 

B 

II 

B 

H 

a 

B 

R 

B 

B 

B 

H 

U 

B 

B 

B 

B 

R 

B 

B 

B 

B 

n 

U 

II 

B 

B 

B 

B 

fl 

R 

R 

B 

B 

B 

B 

II 

B 

a 

B 

tt 

B 

B 

R 

<-•  a 

R 

tt 

R 

tt 

tt 

R 

tt 

n 

tt 

fl 

M 

tt 

ft 

tt 

ft 

tt 

ft 

n 

UJ 

B 

Ul 

B 

B 

fl 

Z  Ul 

fl 

UJ 

R 

UJ 

Ul 

B 

UJ 

R 

UJ 

B 

B 

0 

H 

0 

B 

0 

B 

z 

B 

z 

B 

R 

R 

o  z 

X 

R 

Z 

z 

Z 

B 

Z 

B 

B 

z 

z 

II 

z 

H 

4 

B 

4 

B 

B 

B 

lO  4 

B 

4 

R 

4 

4 

fl 

4 

B 

4 

B 

II 

4 

B 

4 

M 

4 

Ul 

B 

B 

B 

B 

R 

o 

fl 

B 

R 

B 

B 

B 

B 

ft 

K 

B 

3 

4 

B 

3  4 

B 

3 

R 

3 

R 

tt  3  4 

3 

3 

3  4 

R 

3  4 

3 

4 

R 

3 

4 

B 

3  4 

B 

3 

B 

3  4 

B 

3  4 

3 

4 

>  z 

tl 

O 

B 

O  M 

fl 

O 

R 

O 

B 

4  O  M 

o 

o 

o  « 

B 

•  o  « 

O 

m 

B 

O 

B 

•  o 

B 

•  O 

B 

•  o 

M 

II 

•  O 

O 

X  o 

II 

a 

tt  et 

B 

tt  tt 

B 

tt 

B 

tt 

R 

Z  tt  tt 

tt 

tt 

tt  tt 

tt  tt  tt 

K  tt 

B 

tt  tt 

K 

B 

tt  tt  tt 

B 

tt  tt 

B 

tt  tt  tt 

U 

tt  tt  tt 

M 

tt  tt 

n 

a  X 

B 

a 

a 

Ul 

B 

tt  UJ 

B 

tt 

n 

tt 

« 

O  tt  Ul 

R 

tt 

« 

tt  UJ 

R 

tt  tt  UJ 

tt  UJ 

N 

tt 

tt 

UJ 

B 

tt  tt  0 

B 

tt  tt 

B 

tt  tt  0 

« 

tt  tt  0 

ft 

tt 

0 

ft 

o  < 

B 

(/)  <  z 

a 

4  Z 

R 

4 

B 

4 

M  <  z 

4 

4 

4  Z 

R 

in  4  z 

2  z 

B 

0  4  Z 

■ 

0  4  Z 

B 

0  4 

B 

0  <  Z 

0  4  Z 

II 

4  Z 

cr  ^ 

M 

Z  i/i 

B 

z  ^ 

R 

Z 

z 

■ 

tt  Z  </» 

B 

Z 

Z 

z  in 

B 

Z  0 

Z  0 

B 

Z  0 

B 

Z  0 

B 

Z 

B 

Z  0 

Z  0 

Z  0 

o 

B 

< 

M 

B 

B 

fl 

R 

4 

a 

4 

B 

4  « 

H 

4 

4 

H 

4  NN 

II 

< 

B 

a 

•  ^ 

B 

B 

B 

.  .  ^ 

B 

*  ^ 

R 

tt  •  ^ 

■ 

tt 

B 

tt  •  0 

■ 

tt  • 

tt  • 

N 

tt  •  U 

H 

z 

< 

B 

B 

B 

B 

H  ^ 

R 

u- 

* 

a 

4  K  -J 

•J 

B 

4 

K 

•J 

B 

4  K  -J 

B 

4  K 

H 

4  1- 

-J 

H 

4  ^ 

ft 

1- 

X  O  4 

B 

O  4 

B 

o 

B 

o 

fl 

0  0  4 

« 

o 

o 

O  4 

R 

I  o  < 

o  < 

R 

X  O  4 

B 

X  o  < 

B 

X  O 

B 

X  O  4 

B 

I  o  < 

It 

O 

< 

O  0.  > 

N 

a.  > 

B 

& 

R 

tt 

B 

tt  tt  > 

tt 

tt 

tt  > 

R 

U  tt  > 

tt  > 

R 

U 

tt 

> 

B 

O  tt  > 

U  tt 

B 

U  tt 

> 

B 

O  tt  > 

II 

tt 

> 

B 

B 

B 

R 

R 

B 

B 

R 

B 

II 

B 

ft 

R 

ft 

X  ^ 

B 

B 

R 

« 

R 

H 

B 

B 

B 

B 

n 

>-  • 

O 

B 

O 

B 

o 

B 

o 

B 

O 

fl 

o 

o 

o 

B 

o 

o 

B 

o 

B 

o 

B 

o 

n 

O 

o 

o 

a  1- 

B 

B 

fl 

« 

M 

B 

R 

B 

a 

UJ  u. 

IP 

B 

in 

tp 

fl 

IP 

B 

CO 

QO 

p' 

R 

0 

0 

B 

P- 

B 

p- 

R 

p- 

fl 

0 

0 

0 

O  w 

II 

B 

B 

B 

R 

B 

B 

B 

B 

B 

B 

R 

B 

B 

B 

R 

B 

B 

B 

a 

B 

O 

PI 

B 

4 

Pi 

B 

o 

fl 

o 

n 

PI 

H 

p. 

0 

B 

0 

B 

0 

B 

PI 

B 

0 

B 

II 

4 

i/D  UJ 

B 

p* 

fl 

P- 

N 

p» 

00 

R 

00 

c 

0 

B 

0 

0 

R 

0 

B 

0 

B 

0 

B 

0 

It 

0 

ft 

0 

ft 

UJ  3 

fl 

(P 

w 

tl 

(p 

M 

IP 

R 

|A 

B 

0 

0 

B 

B 

0 

B 

0 

II 

0 

♦-  O 

o 

o 

B 

o 

B 

o 

fl 

o 

R 

o 

g 

R 

g 

g 

B 

g 

B 

g 

B 

g 

R 

g 

II 

g 

g 

D 

Z  <  -1 

o 

B 

o 

B 

(J 

fl 

^  ) 

R 

Q 

O 

g 

R 

g 

R 

o 

B 

o 

B 

g 

B 

o 

II 

o 

o 

CO 

<  z 

in 

It 

in 

fl 

10 

B 

10 

B 

10 

10 

10 

0 

R 

0 

U 

0 

B 

0 

N 

0 

B 

0 

B 

0 

n 

0 

0 

0) 

a 

B 

II 

R 

1 

B 

B 

R 

B 

B 

ft 

o  o 

0) 

B 

O 

B 

p» 

0) 

M 

4 

« 

10 

« 

0 

B 

0 

0 

B 

o 

B 

P* 

B 

0 

B 

o 

0 

II 

0 

^  a 

oe 

B 

IP 

H 

$ 

R 

R 

p» 

B 

p- 

B 

0 

B 

0 

R 

0 

0 

H 

0 

O  UJ 

B 

o 

II 

O 

O 

o 

B 

o 

R 

o 

5 

o 

K 

O 

O 

B 

o 

N 

O 

B 

O 

o 

B 

o 

B 

o 

UJ 

o  a 

N 

B 

4 

4 

4 

4 

4 

4 

4 

H 

4 

4 

B 

4 

B 

4 

B 

4 

N 

4 

B 

4 

4 

Z 

o  a 

U 

fl 

U 

B 

R 

R 

B 

R 

B 

H 

B 

3 

B 

n 

B 

P) 

P) 

It 

P) 

N 

PJ 

fl 

PJ 

PJ 

n 

R 

PJ 

n 

R 

n 

B 

0 

B 

0 

II 

0 

0 

0 

UJ 

B 

B 

B 

R 

« 

B 

R 

B 

n 

B 

tl 

1- 

B 

B 

W 

N 

fl 

B 

B 

B 

< 

B 

B 

H 

fl 

B 

R 

B 

11 

n 

< 

u 

II 

B 

B 

B 

II 

R 

B 

R 

H 

K 

»-4 

B 

B 

B 

fl 

fl 

fl 

R 

B 

R 

B 

B 

< 

U  o 

II 

B 

PI 

B 

n 

B 

4 

fl 

n 

PI 

PI 

4 

R 

CM 

R 

PJ 

4 

B 

B 

Pi 

0 

B 

4 

o 

0.  z 

II 

B 

B 

fl 

« 

R 

B 

R 

II 

ft 

X 

u 

O  ( 


H  ^ 
R 


> 

N 

z 

X 

B 

tt 

Q 

B 

tt 

o 

Z 

N 

0 

tt 

4 

B 

z 

o 

B 

z 

< 

0 

B 

0 

z 

B 

X 

B 

o 

B 

0 

B 

0 

n 

tt 

tt 

II 

0 

0 

B 

o 

z 

> 

B 

tt 

0 

B 

K 

3 

tt 

R 

0 

0 

H 

O 

-/f 


314076  500695  6.0  POT.  NARROW  0.6  0.4  3700  540 


N 

H 

II 

H 

R 

R 

R 

R 

u 

H 

B 

a 

a 

K 

a 

a 

a 

a 

a 

U 

H 

H 

R 

R 

R 

H 

R 

II 

II 

11 

a 

a 

a 

U 

N 

N 

R 

II 

R 

M 

u 

a 

a 

a 

a 

a 

a 

a 

U 

H 

H 

B 

II 

II 

R 

0 

a 

a 

u 

a 

a 

a 

a 

a 

a 

a 

CJ 

R 

11 

Cl 

o 

H 

CM 

O 

R 

d 

d 

A 

a 

<*- 

(1 

P) 

a 

d 

a 

a 

O 

a 

a 

n 

a 

O 

B 

d 

a 

II 

N 

R 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

U 

o 

R 

d 

O 

R 

d 

O 

R 

d 

d 

R 

d 

a 

d 

a 

O 

a 

O 

a 

O 

a 

O 

a 

o 

O 

O 

a 

O 

a 

O 

a 

d 

a 

H 

R 

N 

R 

R 

R 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

R 

H 

U 

R 

a 

a 

a 

a 

a 

a 

a 

a 

a 

H 

R 

R 

H 

a 

a 

II 

a 

a 

a 

a 

a 

a 

a 

H 

U 

H 

R 

R 

a 

u 

a 

II 

II 

a 

a 

II 

R 

R 

a 

a 

II 

a 

II 

a 

a 

II 

H 

R 

U 

H 

a 

a 

a 

II 

a 

a 

a 

a 

a 

CN 

R 

c» 

R 

o 

U 

in 

R 

R 

o 

R 

p> 

H 

(0 

a 

a 

d 

a 

in 

a 

n 

a 

C*> 

a 

o 

a 

a 

in 

a 

a 

a 

H 

R 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

n 

o 

R 

d 

U 

O 

H 

d 

R 

o 

II 

o 

R 

d 

R 

d 

a 

d 

a 

o 

o 

a 

o 

a 

O 

a 

O 

o 

o 

o 

a 

o 

a 

d 

II 

II 

W 

H 

H 

R 

R 

R 

R 

M 

a 

a 

a 

a 

a 

a 

a 

a 

H 

H 

R 

R 

R 

R 

II 

R 

a 

n 

a 

a 

a 

a 

a 

a 

a 

a 

H 

N 

H 

R 

R 

R 

H 

R 

a 

H 

a 

a 

a 

a 

a 

a 

a 

M 

R 

R 

II 

R 

R 

R 

R 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

M 

R 

R 

R 

R 

R 

R 

R 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

N 

U 

R 

R 

R 

U 

R 

a 

II 

a 

a 

a 

a 

a 

a 

H 

R 

n 

R 

R 

R 

R 

R 

a 

a 

a 

a 

a 

a 

a 

R 

H 

u 

H 

R 

R 

R 

R 

a 

a 

a 

0 

a 

a 

a 

a 

a 

a 

H 

R 

R 

a 

n 

A 

a 

a 

a 

a 

II 

a 

H 

o 

R 

o 

H 

o 

o 

R 

Q 

R 

0 

II 

o 

R 

o 

o 

o 

a 

o 

o 

O 

a 

o 

a 

o 

a 

o 

a 

o 

a 

o 

o 

II 

Cl 

Cl 

11 

O 

o 

R 

o 

U 

o 

R 

R 

a 

d 

a 

d 

a 

<0 

r- 

a 

O 

a 

o 

a 

iO 

a 

< 

a 

CO 

< 

a 

o 

a 

II 

<■ 

R 

c* 

R 

in 

n 

p) 

R 

R 

(0 

R 

in 

a 

in 

a 

0) 

00 

10 

d 

a 

n 

a 

c* 

a 

0) 

a 

p) 

a 

IQ 

a 

p> 

H 

R 

H 

R 

R 

R 

a 

a 

a 

a 

a 

a 

a 

a 

d 

a 

M 

N 

R 

R 

R 

R 

R 

R 

a 

a 

a 

a 

a 

a 

II 

a 

II 

II 

II 

II 

R 

U 

R 

R 

a 

a 

II 

a 

II 

a 

a 

a 

11 

N 

11 

R 

R 

R 

a 

N 

a 

a 

a 

a 

a 

a 

a 

II 

II 

R 

II 

R 

R 

M 

a 

a 

a 

a 

a 

a 

II 

II 

o 

II 

o 

II 

o 

o 

R 

n 

II 

o 

R 

Q 

R 

Q 

II 

p 

n 

p 

a 

p 

II 

p 

II 

p 

a 

p 

p 

p 

II 

p 

a 

P 

a 

p 

a 

II 

5 

o 

c 

s 

R 

5 

o 

R 

o 

R 

5 

H 

O 

o 

It 

o 

II 

o 

a 

O 

II 

O 

O 

o 

a 

o 

II 

O 

a 

O 

a 

II 

(0 

H 

0) 

R 

(Q 

R 

< 

H 

CO 

R 

CO 

R 

d 

R 

n 

< 

M 

< 

a 

<■ 

a 

o> 

a 

0) 

a 

CO 

d 

a 

f*- 

CO 

a 

a 

in 

a 

(*5 

R 

<*) 

H 

(*) 

H 

p) 

i 

n 

R 

P5 

R 

p> 

R 

o 

a 

P) 

u 

d 

a 

d 

a 

d 

a 

d 

a 

d 

P> 

a 

P) 

a 

d 

a 

P) 

a 

p) 

a 

II 

R 

R 

II 

R 

H 

H 

R 

a 

a 

a 

II 

a 

a 

a 

a 

a 

a 

a 

R 

R 

R 

R 

R 

R 

a 

II 

a 

a 

a 

a 

II 

a 

a 

H 

r> 

0) 

IT) 

R 

II 

O 

(Q 

CO 

N 

n  P5 

R 

(0 

<■ 

H 

in 

d 

R 

6 

5 

R 

a 

10  d 

II 

in 

II 

m 

a 

a 

d  00 

a 

in 

(0 

a 

00 

(0 

a 

<• 

a 

10 

a 

a 

in  h* 

a 

II 

R 

II 

U 

II 

R 

R 

R 

a 

a 

II 

II 

a 

a 

a 

a 

11 

O  n 

R 

in 

O 

H 

n 

Cl 

11 

CD  d 

R 

p) 

Cl 

H 

d 

p) 

14 

<  n 

R 

d  K 

a 

10  d 

a 

h- 

in 

a 

p> 

c* 

d 

a 

O  cn  c*) 

in 

c* 

a 

a 

in 

a 

0) 

10  O 

a 

II 

N 

U 

H 

Ot 

» 

U 

n 

d 

R 

a 

a 

d 

p> 

II 

H 

d 

a 

a 

a 

P) 

d 

a 

d 

It 

in 

a 

0) 

II 

R 

R 

II 

R 

N 

a 

a 

a 

a 

a 

II 

a 

H 

R 

R 

H 

R 

11 

II 

II 

II 

R 

n 

R 

II 

R 

H 

R 

a 

II 

II 

a 

II 

a 

R 

H 

11 

II 

R 

u 

II 

a 

a 

II 

II 

11 

H 

R 

H 

a 

a 

a 

tt 

H 

II 

R 

U 

R 

a 

a 

a 

a 

a 

II 

II 

H 

R 

R 

It 

a 

a 

a 

a 

B 

a 

a 

a 

a 

II 

M 

R 

R 

a 

a 

a 

R 

a 

a 

a 

a 

a 

Cl 

ir>  n 

CO 

< 

H 

5 

B 

CO 

<  < 

0> 

in 

R 

d 

in 

N 

O  0) 

R 

in 

R 

in  in 

d 

n 

a 

d 

II 

in 

CD 

a 

n 

GO 

in 

a 

< 

0) 

a 

00 

0) 

II 

10 

a 

CO 

R 

R 

R 

R 

a 

a 

a 

II 

a 

a 

a 

a 

a 

a 

a 

V- 

<N 

in  ^ 

O 

R 

3 

5 

P) 

to  O 

10 

< 

n 

II 

p) 

< 

II 

O  in 

0 

O  V 

a 

0) 

CO 

00 

a 

o 

II 

<• 

UJ 

a 

(0 

P) 

a 

p)  f- 

< 

a 

< 

a 

<• 

a 

< 

0) 

CO 

Cl 

U 

o 

0> 

R 

H 

d  < 

R 

^  d 

a 

10  — 

CD 

d 

a 

h-  O 

a 

p> 

a 

d 

a 

d 

a 

< 

(*) 

II 

10 

a 

d 

N 

M 

A 

A 

n 

A 

R 

R 

a 

a 

n 

< 

a 

a 

a 

a 

a 

a 

II 

II 

R 

R 

R 

R 

a 

a 

a 

QC 

a 

a 

a 

a 

a 

a 

II 

R 

M 

R 

R 

R 

II 

11 

a 

1- 

a 

II 

a 

II 

It 

II 

H 

R 

R 

H 

N 

H 

a 

II 

a 

II 

a 

a 

a 

II 

H 

H 

R 

II 

11 

R 

R 

II 

a 

II 

a 

II 

a 

II 

a 

11 

N 

R 

R 

R 

II 

fl 

H 

a 

a 

II 

a 

a 

II 

a 

a 

11 

II 

n 

H 

H 

R 

H 

R 

a 

N 

a 

a 

a 

a 

U  tt 

II  <  UJ 

i>  Z  S 

H  M  < 

II  ^ 

i\  <  Jt  < 
If  >  O  M 

II  X  CK  tt 

II  tt  Ul 
II  <  <  2 

II  u  Z  (/) 


M  o  < 
II  z  a  > 


N  tt 

U  <  iU 

II  Z  S 

H  M  < 
M  U 

n  <  3  < 
«  >  O  « 

u  z  a  a 

tt  a  UJ 

u  <  <  Z 
«  -j  Z  tn 


M  M  O  < 
II  Z  o.  > 


II  »  < 
N  •  o  M 
ii  a  a  tt 
«  a.  K  ui 
H  </><  z 

M  Z  (/) 
N  <  «-< 

H  a  •  u 

II  <  M  _l 

H  X  O  < 

II  o  a  > 


n  <9 
9  '  M  N 

«  a  Qc  M 

M  a  UJ  « 
N  Z  i 

N  (/)  N 
n  <  M  II 

n  a  ^  M 

II  <  ^  11 

II  X  <  <1 

•I  u  >  « 


II  <  2  R 

N  >  O  « 

fl  Z  tt  B 

II  an 

B  <  <  R 

M  Z  ■ 


n  «-4  o  » 
II  Z  O.  N 


n  <  H  < 

11  Z  n  Z 

n  M  II  N-i 

n  ^  II  ^ 

II  <  ^  i>  <  3fc 

«  >  O  «  >  O 

fl  z  tt  H  X  qe; 

M  K  II  QC 

H  <  <  N  <  < 

H  ^  Z  M  ^  Z 

N  ^  N  ^ 

n  UJ  '  ft  UJ  • 


II  QC  B 
II  <  UJ  R 
II  Z  Z  B 

M  M  <  N 

R  ^  II 
II  <  <  R 
N  >  M  N 
H  X  QC  H 
H  UJ  M 
II  <  Z  B 
R  ^  (/)  R 
R  ^  Ml  R 


N  M  <  R 

II  Z  >  H 


tr  II 

<  UJ  H 

Z  S  II 

M  <11 

^  II 

<  »  <  R 
>  O  ^  n 
Z  QC  QC  H 

QC  UJ  H 

<  <  Z  R 
-I  Z  i/>  II 

U  R 

UJ  '  _J  R 
K  K  .J  R 
M  O  <  B 
Z  Q.  >  II 


a 

a 

II 

a 

II 

a 

a 

II 

n 

II 

a 

n 

a 

A 

A 

A 

a 

A 

A 

O 

a 

O 

a 

O 

II  o 

a 

in 

II 

in 

a 

in 

a 

O 

a 

O 

N 

o 

II 

O 

A 

o 

a 

O 

a 

o 

A 

O 

A 

o 

A 

O 

O 

O 

a 

II 

a 

a 

A 

a 

a 

a 

a 

N 

>< 

A 

A 

a 

A 

A 

A 

N 

a 

a 

A 

<0 

II 

<0 

a 

c- 

II  10 

a 

in 

a 

in 

a 

(0 

u 

IP 

It 

to 

N 

10 

II 

10 

a 

<0 

a 

in 

II 

in 

A 

in 

A 

IP 

a 

in 

A 

in 

a 

in 

II 

II 

II 

II 

a 

II 

a 

a 

N 

a 

tl 

a 

a 

II 

A 

A 

A 

a 

a 

A 

a 

II 

a 

a 

II 

a 

a 

n 

II 

II 

It 

It 

A 

A 

II 

a 

a 

A 

(*) 

II 

P) 

II 

d 

a  O 

a 

d 

II 

d 

a 

p 

a 

n 

p 

II 

10 

II 

II 

< 

II 

A 

< 

II 

<• 

A 

in 

■ 

f** 

A 

r** 

A 

0) 

H 

0) 

II 

0) 

a  O 

II 

o 

II 

O 

a 

O 

a 

o 

it 

O 

II 

o 

A 

O 

o 

a 

o 

A 

O 

II 

O 

A 

o 

A 

o 

A 

O 

A 

O 

A 

IP 

a 

10 

a 

10 

a  p» 

a 

c* 

a 

d 

a 

c- 

a 

c- 

A 

II 

h* 

II 

c* 

a 

r* 

H 

r- 

A 

c- 

A 

p* 

■ 

a 

a 

f*** 

A 

p 

II 

p 

a 

p 

a  p 

a 

p 

II 

p 

a 

p 

a 

o 

A 

p 

a 

p 

II 

p 

p 

A 

P 

II 

p 

II 

p 

A 

p 

A 

p 

p 

A 

P 

A 

O 

a 

o 

a 

o 

II  o 

a 

o 

a 

o 

a 

O 

a 

o 

A 

o 

a 

o 

a 

O 

O 

a 

O 

II 

O 

A 

5 

II 

o 

A 

o 

a 

o 

A 

o 

A 

in 

a 

in 

a 

in 

a  in 

a 

in 

a 

in 

a 

in 

N 

in 

H 

in 

II 

in 

a 

in 

in 

a 

in 

II 

in 

A 

in 

II 

in 

A 

in 

a 

in 

A 

in 

a 

a 

a 

a 

a 

a 

a 

a 

a 

II 

a 

A 

A 

II 

II 

A 

II 

A 

a 

a 

n 

a 

pj 

a 

a  d 

I 

cn 

II 

a 

O 

a 

H 

H 

< 

II 

in 

a 

10 

II 

h* 

II 

CO 

A 

00 

A 

0) 

A 

d 

a 

O 

a 

a 

a 

a 

p- 

a 

c* 

a  CO 

a 

CO 

a 

CO 

a 

0) 

R 

0) 

N 

0) 

A 

0) 

a 

0) 

o> 

A 

II 

c* 

A 

A 

?*«■ 

A 

CO 

a 

CD 

a 

0 

a 

o 

a 

O 

a 

O 

a  O 

a 

O 

II 

o 

a 

O 

a 

o 

A 

o 

A 

o 

A 

O 

A 

o 

A 

O 

A 

O 

A 

O 

A 

o 

a 

o 

V 

O 

a 

o 

a 

< 

a 

< 

a 

<• 

a 

a 

< 

a 

< 

a 

< 

a 

< 

N 

<• 

II 

II 

<• 

II 

<• 

H 

< 

A 

<• 

II 

a 

<• 

A 

<• 

a 

<• 

a 

< 

a 

a 

a 

a  M 

a 

II 

a 

a 

n 

n 

II 

II 

A 

II 

II 

A 

a 

a 

n 

a 

cn 

H 

cn 

II  cn 

a 

cn 

a 

cn 

a 

cn 

a 

n 

a 

cn 

II 

cn 

a 

cn 

II 

cn 

a 

cn 

It 

P) 

II 

cn 

a 

cn 

A 

cn 

A 

cn 

a 

cn 

R 

a 

a 

II 

a 

II 

a 

a 

M 

II 

n 

a 

a 

II 

II 

A 

A 

a 

a 

a 

a 

a 

a 

II 

a 

a 

N 

It 

II 

a 

II 

II 

A 

A 

A 

A 

a 

a 

a 

II 

II 

a 

a 

a 

a 

11 

a 

II 

a 

II 

A 

A 

II 

a 

a 

A 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

II 

a 

It 

II 

A 

A 

A 

a 

A 

a 

a 

a 

a 

a 

a 

H 

a 

II 

II 

a 

a 

It 

A 

A 

A 

a 

a 

A 

d 

a 

p> 

a 

a  M 

a 

d 

H 

cn 

a 

< 

a 

in 

R 

(p 

M 

a 

d 

p> 

II 

II 

d 

II 

n 

A 

< 

A 

in 

a 

<0 

a 

p- 

a 

a 

II 

a 

a 

N 

a 

a 

a 

A 

a 

A 

a 

II 

a 

II 

a 

a 

A 

VALLISNERIA  AMER  0.4  0.3 


i 


( 


u 

< 

z 

o 

a 


H 

> 

I 

a 

o 

tt 

u 


(/) 

cr 

UJ 

Z 

CD 

D 

t/y 


a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

^  N 

a 

a 

a 

a 

a 

a 

•  II 

z 

a 

a 

a 

a 

a 

O  N 

o 

h- 

p- 

h* 

P* 

P« 

o 

CM 

a 

CM 

CM 

a 

O 

a 

a 

a 

a 

UJ  II 

K 

a 

a 

a 

a 

a 

a 

(/>  n 

J- 

d 

d 

d 

d 

d 

d 

d 

d 

o 

d 

a 

d 

a 

d 

a 

d 

a 

d 

a 

d 

H 

O 

a 

a 

a 

a 

a 

a 

•  H 

OD 

a 

a 

a 

a 

a 

a 

1-  H 

a 

a 

a 

a 

a 

a 

M.  N 

a 

a 

a 

a 

a 

a 

a 

-w  N 

UJ 

a 

a 

a 

a 

a 

a 

N 

(J 

a 

a 

a 

a 

a 

a 

a 

z  « 

< 

o> 

(A 

(A 

P- 

P- 

P- 

in 

a 

CO 

a 

o 

a 

a 

a 

a 

a 

UJ  N 

u. 

a 

a 

a 

a 

a 

a 

a 

QC  n 

ex 

d 

d 

d 

d 

d 

d 

d 

d 

a 

o 

d 

a 

d 

a 

d 

a 

d 

a 

d 

a 

d 

a 

DC  N 

3 

a 

a 

a 

a 

a 

a 

a 

3  N 

1/1 

a 

a 

a 

a 

a 

a 

a 

u  ■ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

Z 

a 

a 

a 

a 

a 

a 

a 

<  \ 

l/>  a 

a 

a 

a 

a 

a 

a 

a 

K  O 

Ui  a 

Z 

a 

a 

a 

a 

a 

a 

■ 

< 

^  a 

o 

a 

a 

a 

a 

a 

a 

a 

o  r 

O  a 

K 

a 

a 

a 

a 

a 

a 

a 

o  8 

Z  a 

J- 

o 

o 

o 

g 

g 

g 

o 

o 

a 

Q 

g 

a 

o 

a 

Q 

a 

Q 

a 

o 

a 

s 

a 

<  a 

O 

in 

H 

in 

in 

o 

o 

o 

CM 

in 

■ 

o 

fi 

a 

in 

a 

o 

a 

o 

a 

o 

a 

O 

a 

Z  • 

U  a 

CD 

00 

CO 

00 

CM 

CM 

CM 

m 

CM 

• 

CM 

g 

a 

10 

a 

CM 

a 

CM 

a 

CM 

a 

CM 

a 

I-I  o 

a 

a 

a 

a 

a 

a 

a 

a 

(/) 

W  a 

a 

a 

a 

a 

a 

a 

(O  Z 

O  a 

UJ 

a 

a 

a 

a 

a 

a 

a 

i-i  < 

O  a 

u 

a 

a 

a 

a 

a 

a 

a 

Z  Z 

iu  a 

< 

a 

a 

a 

a 

a 

a 

w  a 

u. 

o 

g 

g 

Q 

o 

3 

g 

g 

a 

g 

g 

a 

g 

a 

g 

a 

g 

a 

g 

a 

g 

a 

(/> 

H  a 

tt 

o 

O 

O 

Q 

Q 

o 

o 

O 

a 

o 

o 

a 

g 

a 

g 

a 

g 

a 

g 

a 

g 

a 

UJ  c/) 

X  a 

3 

n 

Q 

Q 

Q 

10 

in 

a 

10 

in 

a 

g 

a 

g 

a 

g 

a 

g 

a 

g 

a 

K  l/> 

3  a 

(/> 

V 

CO 

CO 

a 

CO 

CO 

a 

4 

a 

4 

a 

4 

a 

4 

a 

4 

<  UJ 

M  i 

a 

a 

a 

a 

a 

a 

O  -1 

a 

a 

a 

a 

a 

a 

a 

0)  CO 

n  ^ 

(0  - 

00  ^ 

00  ^  P«^ 

p>  to  o  in 

CM  V 

a 

p- 

^  in 

a 

CM  10  OD 

a 

in  in 

a 

4  ^  P* 

a 

01  00  0) 

a 

00  in  p^ 

Q  " 

UJ 

a 

a 

a 

a 

a 

a 

z 

UJ 

V  CD 

CM  CM 

CM  ^ 

^  n 

-  o 

d  (0  « 

O  »  M  *- 

d 

a 

o>  o 

a 

CM  in  o 

a 

0)  — 

a 

P*  CM  O 

a 

in  d  d 

a 

0)  O 

a 

M  UJ 

OC  Z 

« 

a 

CM 

a 

CM 

a 

a 

a 

CO 

a 

a 

u 

u.  CS 

Z 

a 

a 

a 

a 

a 

a 

1  M 

'S.. 

a 

a 

a 

a 

a 

t  DC 

Z  UJ 

o 

a 

a 

a 

a 

a 

a 

w  H 

CA  9 

a 

a 

a 

a 

a 

< 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

K 

a 

a 

a 

a 

a 

a 

Z 

C4  C4 

O  CM 

^  h* 

CO  in 

h*  CM 

O  O  CM 

^  o  o  ^ 

CO  <0 

a 

o 

(0  « 

a 

^  O  1- 

a 

CM  P- 

a 

CM  CM  CM 

a 

IP  O  10 

a 

00  P^  CD 

UJ 

o 

a 

a 

a 

a 

a 

h- 

M 

CM  M 

in  CO 

n  »“ 

p*“  ^ 

CO  o 

^  0)  (0 

tf>  CO  p^ 

O  UJ  CM 

a 

10 

CO  in 

a 

10  4  •“ 

a 

in 

•-  ro 

a 

o»  ^ 

a 

P**  O  CM 

3 

UJ 

Z 

CM 

U  CD 

a 

a 

CO 

CM 

a 

•• 

a 

4 

a 

CM 

z 

3 

•Nk. 

< 

a 

a 

a 

a 

(D 

tt 

a 

a 

a 

a 

a 

a 

> 

a 

a 

a 

a 

a 

a 

a 

a 

a 

o 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

a 

tt 

a 

a 

a 

tt 

a 

M  tt 

a 

tt 

a 

UI 

UJ 

UJ 

UI 

UJ 

UI 

in  z  UI 

in  z 

a 

UJ 

a 

Z 

a 

in 

Z  UI 

a 

Z  UI 

a 

Z  UJ 

Z 

Z 

Z 

Z 

z 

z 

ZD  Z 

Z  D 

a 

Z 

a 

D  in 

a 

in  o 

a 

D  Z 

a 

o  z 

a 

3  X 

» 

< 

< 

< 

< 

< 

< 

UI  P>  < 

UJ 

a 

< 

a 

K  D 

a 

D  tt 

K  4 

a 

in  4 

n 

K  4 

UJ 

O  < 

Q  <  t/> 

a 

in 

in 

a 

4  UI 

I 

UJ  M 

a 

4 

a 

O 

a 

4 

a 

1“ 

»  < 

»  < 

z  < 

»  < 

9  < 

z  < 

<09  < 

<  O  D 

a 

D 

D  4 

a 

OZ9 

a 

z  a 

a 

09  < 

a 

tt  »  4 

09  < 

a 

>  z 

o  « 

o  *-i 

a 

O  M 

O  M 

O 

•  o  « 

Z  M  o  ^ 

Z  M  tt 

a 

tt 

tt  M 

a 

l-«  M  O 

a 

M  Z 

a 

•1  O  1" 

a 

4  O  >-* 

a 

M  O  M 

z  o 

«  K 

tt  tt 

a  a 

tt  tt 

tt  tt 

tt  tt  tt 

<  tt  tt  tt 

<  tt  in 

a 

in 

in  B 

a 

tt  Z  K 

a 

Z  D 

a 

tt  tt  tt 

a 

Z  tt  B 

a 

tt  K  tt 

II 

a.  X 

tt  UI 

tt  UI 

tt  UJ 

tt  UI 

tt  UJ 

tt  tt  UI 

u  </>  tt  UJ 

u  m  M 

a 

N« 

M  UJ 

a 

in  4  tt 

a 

4  ^ 

a 

in  tt  UI 

a 

g  tt  UJ 

a 

m  tt  UJ 

a 

o  < 

<  Z 

<  z 

<  Z 

5  Z 

<  Z 

in  <  Z 

<  z 

tt 

a 

B 

tt  Z 

1 

tt  4 

a 

tt 

a 

S  z 

a 

M  4  Z 

a 

4  Z 

a  »- 

z  in 

Z  <n 

z  in 

Z  <n 

Z  in 

Z  m 

<  •  z  tn 

<  •  o 

a 

U 

u  in 

a 

'  0  Z 

a 

g  . 

a 

'  z  in 

a 

K  Z  in 

a 

•  z  in 

u 

M 

•H 

< 

UI  o  *-• 

UJ  O 

a 

M 

a 

o 

a 

Z 

a 

O  M 

a 

H4 

a 

o 

< 

•  ^ 

•  _J 

•  .j 

tt  •  ^ 

o  «  •  -J 

O  ►-  • 

a 

•  U 

a 

•  D 

a 

M  .  J 

a 

•  •  -J 

a 

^ 

z 

H  -j 

H- 

a 

K  kj 

K  U 

<  H  ^ 

O  tt  t-  -J 

O  tt  K 

a 

J* 

a 

tt  K  K 

a 

H  Z 

a 

B  H>  .J 

a 

K  >  U 

a 

tt  K  ^ 

o  < 

o  < 

o  < 

O  < 

O  < 

X  o  < 

^  >  o  < 

-J  >  o 

a 

o 

O  4 

a 

>  O  O 

a 

O  4 

a 

>04 

a 

0  0  4 

a 

>04 

o.  > 

CL  > 

a  > 

tt  > 

a  > 

U  tt  > 

Ui  Z  tt  > 

UJ  Z  tt 

a 

tt 

tt  > 

Z  tt  tt 

a 

tt  tt 

a 

Z  tt  > 

a 

tt  tt  > 

a 

Z  tt  > 

a 

a 

a 

a 

a 

a 

X 

a 

a 

a 

a 

a 

a 

in 

o 

O 

o 

o 

o 

in 

O 

a 

in 

in 

in 

a 

in 

a 

in 

a 

o 

a 

o 

a 

CL  K 

a 

a 

a 

a 

a 

UJ  U. 

r*' 

« 

p- 

r* 

p^ 

<0 

00 

a 

p^ 

ID 

IP 

a 

IP 

a 

IP 

a 

IP 

IP 

a 

Q 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

tt 

0) 

o 

o 

p^ 

p^ 

p- 

00 

10 

a 

in 

OD 

w 

a 

p- 

a 

p- 

a 

p- 

a 

00 

(/> 

UJ 

r- 

00 

00 

p^ 

p- 

p* 

p^ 

p- 

a 

p» 

r- 

p* 

p^ 

p- 

a 

p* 

a 

r»- 

UJ 

9 

a 

0) 

0) 

0) 

01 

0) 

n 

A 

01 

a 

o> 

0) 

0> 

a 

0> 

o> 

a 

0) 

a 

0) 

K 

O 

g 

g 

Q 

o 

Q 

g 

g 

g 

a 

g 

o 

o 

a 

Q 

a 

o 

a 

Q 

a 

o 

a 

n 

z  < 

_j 

o 

o 

o 

o 

o 

Q 

g 

o 

a 

o 

o 

a 

o 

a 

o 

a 

o 

a 

o 

a 

o 

a 

CO 

<  z 

in 

in 

m 

in 

in 

m 

m 

in 

a 

in 

in 

m 

a 

in 

in 

a 

m 

a 

tf> 

a 

0) 

QC  ix 

a 

a 

a 

a 

a 

a 

O  O 

in 

in 

m 

in 

m 

CD 

g 

a 

g 

a 

CM 

a 

a 

a 

a 

CM 

a 

-1  tt 

tt 

CM 

CM 

CM. 

o 

o 

a 

o 

o 

o 

a 

o 

a 

o 

a 

o 

a 

o 

a 

• 

o 

UJ 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

a 

CM 

CM 

a 

CM 

a 

CM 

a 

CM 

a 

CM 

a 

CM 

a 

UJ 

o 

a 

V 

MT 

a 

4 

4 

a 

4 

a 

4 

a 

4 

a 

4 

a 

z 

o 

A 

a 

a 

a 

a 

a 

a 

D 

3 

n 

o 

O 

CO 

CO 

CO 

CO 

CO 

a 

CO 

CO 

n 

a 

CO 

a 

CO 

a 

CO 

a 

CO 

a 

UJ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

• 

< 

a 

a 

a 

a 

a 

a 

< 

u 

a 

a 

a 

a 

a 

a 

K 

M 

a 

a 

a 

a 

a 

a 

< 

^  o 

CM 

CO 

CM 

CO 

CM 

a 

CO 

4 

in 

a 

IP 

a 

P>* 

a 

00 

a 

0) 

a 

O 

a  z 

a 

a 

a 

a 

a 

a 

u 
O  ( 
-i : 

ffi 


cx 

ItJ 

> 

K 


/7 


314194  500974  8.0  POT.  RICHAROSONl  46.3  32.1  4200  420 


T 


6 


■ 

i 

R 

s 

R 

R 

R 

a 

M 

R 

N 

N 

H 

R 

R 

R 

R 

R 

R 

M 

■ 

R 

R 

R 

H 

■ 

R 

i 

R 

R 

R 

■ 

R 

fl 

a 

H 

■ 

CM 

M 

CM 

R 

R 

CM 

CM 

CM 

H 

o 

R 

o 

R 

o 

R 

o 

a 

o 

o 

R 

R 

H 

R 

a 

N 

6 

R 

O 

d 

R 

d 

d 

R 

o 

O 

d 

d 

d 

d 

d 

R 

o 

R 

d 

R 

o 

a 

o 

d 

R 

N 

R 

R 

R 

R 

« 

a 

N 

M 

R 

R 

R 

R 

R 

a 

N 

R 

H 

R 

R 

R 

a 

R 

N 

R 

R 

R 

R 

R 

H 

R 

N 

R 

R 

R 

R 

a 

N 

R 

i 

R 

R 

R 

R 

a 

H 

a 

■ 

R 

R 

R 

CO 

CO 

CO 

R 

a 

K 

R 

H 

R 

R 

R 

R 

a 

U 

H 

■ 

d 

R 

o 

d 

R 

d 

d 

■ 

o 

o 

d 

d 

d 

d 

d 

R 

o 

a 

d 

o 

fl 

o 

d 

N 

R 

R 

R 

R 

a 

R 

« 

R 

R 

R 

R 

a 

H 

R 

H 

R 

R 

R 

R 

a 

a 

a 

M 

R 

R 

R 

R 

a 

R 

a 

a 

M 

R 

R 

R 

R 

a 

R 

a 

a 

H 

R 

R 

R 

R 

a 

a 

a 

H 

R 

R 

R 

g 

a 

a 

a 

N 

R 

R 

R 

i 

a 

R 

a 

g 

N 

R 

R 

R 

R 

a 

a 

N 

o 

H 

o 

o 

R 

o 

o 

R 

Q 

o 

o 

o 

CO 

CO 

IP 

H 

IP 

II 

IP 

R 

a 

•• 

N 

CM 

R 

CM 

<0 

R 

<0 

10 

R 

o 

O 

o 

CM 

R 

CM 

N 

CM 

H 

a 

a 

■ 

R 

r- 

R 

r- 

f** 

R 

n 

N 

U 

a 

N 

R 

R 

R 

R 

R 

R 

a 

a 

N 

R 

R 

R 

R 

R 

R 

a 

H 

R 

R 

R 

R 

R 

a 

N 

R 

R 

R 

R 

a 

R 

H 

a 

R 

R 

■ 

a 

H 

a 

N 

o 

R 

o 

o 

R 

O 

o 

R 

Q 

Q 

Q 

Q 

Q 

ft 

o 

H 

O 

u 

o 

o 

a 

o 

o 

N 

o 

H 

o 

o 

R 

O 

o 

R 

O 

O 

O 

o 

ft 

ft 

1 

V 

a 

o 

H 

5 

o 

a 

M 

CM 

R 

CM 

0> 

R 

A 

03 

R 

03 

01 

03 

Q 

5 

5 

(0 

■ 

10 

a 

10 

R 

IP 

a 

IP 

IP 

R 

H 

n 

n 

R 

CO 

CO 

R 

CO 

CO 

CO 

CO 

CO 

CO 

■ 

a 

H 

CM 

a 

CM 

CM 

R 

H 

R 

R 

R 

a 

a 

a 

H 

R 

R 

R 

H 

a 

R 

a 

R 

Oi 

R 

O  t*>  (p  ^  ^ 

R 

10 

n  80 

R 

CO  IP 

IP  o 

R 

80 

4“  10 

^  n  03  r** 

O 

O  N  CO  in  in 

CO  CO 

R 

V 

a 

V  ^ 

R 

80 

a 

(0 

IP  10  IP 

R 

R 

R 

a 

a 

a 

U 

O 

H 

0 

0 

7 

0 

3 

R 

n 

d  <» 

R 

O  CM 

O  ^ 

H 

CO  CO 

03 

IP  d 

CM  03 

«  CM  n  •“  CM 

R 

II 

in  O 

fl 

CM 

M 

(0 

O  O  t- 

fl 

II 

R 

n 

R 

R 

CO 

CM 

t  IP 

5  ^  4“ 

II 

IP 

a 

03 

a 

CO 

a 

CM 

II 

R 

R 

R 

CM 

^  CM 

CM 

R 

H 

n 

CM 

a 

CM 

4“ 

H 

R 

R 

H 

R 

a 

a 

a 

a 

N 

H 

R 

R 

N 

II 

N 

N 

R 

R 

R 

a 

a 

M 

R 

R 

R 

R 

a 

a 

R 

N 

R 

R 

R 

R 

a 

II 

a 

M 

II 

R 

R 

R 

R 

N 

N 

a 

II 

11 

II 

R 

H 

R 

II 

R 

II 

a 

II 

r-* 

M 

CM  CO  CM  ^ 

R 

(0 

^  n 

R 

80  CO 

R 

CM 

0) 

CO  4- 

in  O »»  *- 

1^  h* 

03  O  O  03  «- 

CM  r- 

R 

R 

o  ^ 

H 

CM 

u 

CO 

10  80  CM 

II 

H 

R 

R 

R 

H 

R 

H 

N 

II 

M 

0  0^0^ 

R 

IP 

R 

O  r* 

d  03 

H 

(0 

80 

C^  10 

o  CO  CO  CM 

(0  CM 

4-  10  10  CO  CO 

(0  4- 

H 

o 

U 

03  CM 

n 

H 

CM 

O  O  ^ 

II 

R 

n 

R 

n 

R 

80 

r» 

CM 

^  CM 

(0  O 

IP 

R 

h-. 

M 

H 

03 

H 

CD 

11 

R 

H 

CO 

CM 

4“  V 

CM 

R 

R 

CO 

a 

CM 

II 

H 

R 

H 

II 

H 

H 

M 

II 

R 

N 

R 

H 

R 

fl 

U 

R 

R 

R 

H 

a 

a 

M 

U 

R 

R 

R 

R 

n 

M 

u 

II 

R 

H 

II 

R 

R 

R 

R 

R 

II 

II 

R 

R 

H 

R 

■ 

H 

t« 

a 

II 

N 

«-«  ce 

R 

N 

tt 

R 

03  tt 

tt 

R 

tt 

flD  K 

R 

H 

flD 

R 

R 

u 

CD 

II 

(4  Z  Z  ai 

H 

z 

R 

UJ 

R 

3  UI 

UI 

H 

UI 

z 

R 

IP  3  IP 

IP  IP 

IP  3  Z  IP 

R 

R 

3 

R 

M 

H 

tP  3 

M 

U 

Z  3  O  Z 

U 

o 

II 

Z 

O  Z 

z 

H 

z 

3 

z  o  o 

z  o 

Z  O  3  O 

R 

U 

D 

R 

II 

Z  3 

II 

R 

UJ  (/>  < 

R 

IP 

R 

< 

R 

< 

< 

< 

UJ  tt 

UI  tt 

UJ  K  tt 

R 

R 

II 

II 

11 

UJ 

11 

H 

O  <  Q 

o 

R 

R 

< 

R 

a 

IP 

IP 

<  IP 

O  R*  |p« 

O  44 

O  <  <  IP  44 

IP 

H 

IP 

a 

<  IP 

II 

IP 

IP 

H 

O  <  IP 

» 

n 

<  U  «  9  < 

R 

a 

R 

3  < 

R 

tt  < 

»  < 

R 

3 

< 

3 

U  3 

<  tt  3  O 

5  P 

<  tt  U  3  P 

3  » 

R 

3 

R 

tt  3 

n 

3 

R 

3 

R 

<  tt  3 

fl 

O 

« 

2  «  <  O  « 

R 

< 

N 

O 

R 

UI  M 

o 

R 

a 

m 

tt 

N4  tt 

Z  Ui  tt  Z 

z  z 

Z  UJ  44  tt  Z 

tt  O 

R 

tt 

R 

UI  tt 

R 

tt 

fl 

tt 

M 

Z  UI  tt 

II 

a 

R 

<  &  z  a  tt 

R 

z 

H 

tt  tt 

R 

Z  tt 

tt  tt 

N 

tp 

tt 

IP 

tt  IP 

<  Z  IP  o 

<  o 

<  Z  tt  IP  o 

IP  tt 

H 

IP 

fl 

Z  IP 

II 

IP 

R 

IP 

H 

<  Z  CP 

II 

or 

R 

o  (/I  o  a  (j 

R 

u 

N 

tt  UJ 

R 

^  UI 

tt  UI 

R 

UJ 

M 

IP  M 

Of  ^  ^ 

O  mi 

e>  H  IP  44  ^ 

44  tt 

R 

R 

K  44 

R 

44 

H 

N4 

R 

U  H*  44 

II 

< 

«  <  z 

R 

R 

<  Z 

z  z 

s  Z 

R 

tt 

Z 

tt 

tt 

z  « 

Z  ec 

tt  < 

R 

K 

a 

Z  tt 

H 

tt 

R 

tt 

R 

Z  tt 

N 

z 

<  •  a  z  to 

R 

QC 

N 

Z  IP 

<  IP 

Z  IP 

R 

o 

IP 

o 

•  u 

<  <  O  ' 

<  • 

<  <  •  u  * 

o  z 

R 

U 

R 

<  o 

H 

o 

n 

L3 

H 

<  <  L> 

P 

UJ  o 

R 

II 

tt  1-4 

R 

M 

o 

UI  tt  Z 

UJ  Z 

UJ  tt  o  z 

H 

H 

tt 

H 

H 

n 

UI  tt 

II 

R 

o  «  •  -1 

R 

II 

•  •J 

R 

UI  -J 

•  ^ 

R 

O  UJ  -3 

O  3 

D  UJ  44  >3 

R 

R 

UJ  > 

II 

R 

H 

O  Ui  • 

II 

R 

O  tt  H  h-  ^ 

R 

II 

¥-  ^ 

R 

R 

K 

H- 

tt  h- 

O  3-  1-  Z 

O  Z 

O  3-  tt  3-  Z 

K  f 

U 

K 

R 

f  3- 

R 

f 

H 

K 

II 

Off 

H 

O 

n 

-1  >  o  o  < 

R 

O 

R 

O  < 

UJ  < 

O  < 

II 

O 

< 

O 

>  O 

^  UJ  O  < 

^  < 

^  UJ  >  O  < 

o  o 

n 

o 

R 

UJ  o 

II 

o 

R 

o 

R 

u  UJ  O 

II 

0. 

fl 

ui  z  a  a  > 

R 

a 

a  > 

R 

Z  > 

&  > 

H 

& 

> 

tt 

Z  tt 

UI  Z  tt  tt 

UJ  K 

UJ  Z  Z  tt  tt 

tt  tt 

II 

tt 

R 

Z  tt 

U 

tt 

a 

tt 

R 

UJ  Z  tt 

R 

R 

R 

R 

H 

R 

H 

a 

H 

H 

R 

R 

R 

R 

II 

a 

R 

o 

R 

o 

O 

R 

o 

O 

R 

o 

o 

o 

o 

IP 

o 

IP 

R 

o 

H 

o 

M 

IP 

a 

o 

H 

O 

H 

H 

R 

R 

R 

R 

H 

R 

80 

R 

80 

0) 

R 

80 

80 

R 

R 

CO 

CO 

n 

IP 

R 

CO 

a 

R 

11 

H 

R 

R 

R 

R 

H 

H 

R 

a 

H 

R 

R 

R 

H 

R 

a 

II 

IP 

II 

IP 

II 

10 

R 

10 

10 

R 

10 

c- 

10 

CO 

R 

w 

H 

K 

fl 

a 

IP 

H 

IP 

n 

r*» 

R 

80 

H 

80 

80 

R 

03 

03 

03 

80 

CD 

CO 

03 

R 

03 

H 

03 

03 

a 

03 

R 

03 

H 

0) 

R 

0) 

R 

0) 

R 

0) 

0) 

H 

03 

03 

03 

R 

0) 

03 

03 

N 

0) 

R 

0) 

H 

03 

R 

0) 

a 

03 

03 

R 

6 

R 

6 

R 

Q 

V 

V 

R 

V 

6 

6 

6 

d 

6 

C) 

6 

II 

O 

II 

P 

R 

P 

R 

P 

n 

O 

H 

o 

H 

O 

R 

o 

o 

R 

o 

O 

O 

5 

o 

o 

o 

R 

o 

R 

o 

N 

o 

R 

O 

R 

o 

u 

in 

R 

IP 

R 

IP 

II 

IP 

IP 

IP 

IP 

IP 

IP 

IP 

IP 

IP 

R 

IP 

H 

IP 

11 

IP 

N 

IP 

IP 

R 

R 

R 

R 

R 

R 

H 

R 

II 

H 

R 

N 

R 

IP 

II 

CM 

CO 

CM 

R 

CO 

CO 

CO 

IP 

IP 

n 

CM 

CM 

H 

CM 

N 

IN 

R 

CM 

H 

CM 

H 

0) 

R 

0) 

II 

n 

CO 

CO 

R 

CO 

CO 

CO 

CM 

CM 

CM 

R 

n 

H 

n 

CO 

R 

CO 

R 

CO 

N 

R 

R 

CM 

R 

CM 

CM 

c^ 

R 

CM 

CM 

CM 

CM 

CM 

CM 

R 

CM 

R 

CM 

II 

CM 

R 

CM 

R 

CM 

N 

U 

n 

N 

n 

H 

•n 

M 

n’ 

n 

R 

H 

H 

V 

R 

V 

R 

M 

:i 

R 

R 

H 

H 

R 

H 

R 

R 

H 

n 

R 

n 

R 

m 

R 

CO 

CO 

CO 

CO 

n 

CO 

CO 

CO 

CO 

CO 

R 

CO 

CO 

II 

CO 

R 

CO 

R 

R 

n 

R 

H 

H 

R 

R 

R 

R 

H 

II 

II 

R 

R 

R 

n 

H 

R 

II 

R 

R 

R 

■ 

R 

R 

R 

II 

R 

R 

R 

R 

R 

H 

R 

R 

II 

II 

CM 

R 

w 

R 

CM 

CO 

R 

4r 

R 

IP 

10 

CM 

R 

CO 

R 

CM 

R 

10 

n 

H 

CM 

CO 

II 

II 

R 

R 

R 

R 

R 

R 

R 

R 

R 

II 

R 

It 

11 

R 

H 

R 

R 

II 

N 

H 

N 

R 

R 

R 

R 

R 

IP 

10 

80 

R 

R 

N 

<p  ^ 


0) 


314257  501003  70  NO  PLANTS  PRESENT  3500  1000 

314262  501002  10.0  NO  PLANTS  PRESENT  29fXJ  630 


■ 

■ 

R 

R 

R 

N 

■ 

■ 

■ 

R 

■ 

■ 

f 

R 

« 

R 

•  N 

z 

i 

(0 

■ 

■ 

■ 

R 

U  N 

o 

■ 

CP 

CP 

P) 

R 

n 

■ 

n 

■ 

R 

CP 

Ui  N 

H 

i 

1 

1 

1 

1  1  1 

1  1  1 

1  1 

1 

■ 

■ 

1 

I 

H 

tn  u 

H- 

■ 

O 

d 

d 

R 

• 

H 

R 

O 

V,  H 

O 

N 

1 

1 

1 

R 

•  N 

flO 

■ 

■ 

R 

■ 

R 

K  n 

■ 

■ 

■ 

R 

R 

IL  N 

■ 

■ 

R 

R 

R 

W  H 

Ui 

K 

R 

■ 

R 

11 

H  N 

(J 

N 

R 

R 

R 

R 

Z  M 

< 

■ 

O 

o 

o 

■ 

R 

K 

H 

CP 

Ui  II 

u 

■ 

1 

1 

1 

1  1  1 

1  1  I 

1  1 

1 

■ 

« 

1 

1 

■ 

1 

R 

oe  N 

tt 

N 

■ 

■ 

i 

H 

tt  N 

3 

■ 

■ 

R 

M 

R 

3  N 

(/) 

■ 

■ 

R 

R 

R 

O  N 

II 

■ 

■ 

R 

R 

N 

■ 

R 

M 

R 

z 

« 

R 

• 

tt 

R 

< 

lA  H 

H 

■ 

R 

a 

R 

K  O 

Ui  K 

Z 

■ 

■ 

■ 

M 

H 

< 

^  M 

o 

N 

1 

R 

« 

N 

o  ^ 

Q  N 

N 

■ 

■ 

R 

o 

Z  N 

M 

o 

o 

o 

Q 

■ 

Q 

■ 

P 

o 

o 

tt 

o 

R 

o 

o  o 

<  M 

o 

N 

1 

1 

1 

1  1 

1  1  1 

1  1 

lA 

in 

m 

P 

1 

5 

■ 

o 

CM 

CM 

■ 

CM 

H 

p^ 

z  • 

U  N 

flD 

■ 

m 

n 

p> 

A 

■ 

10 

■ 

m 

a 

R 

CM 

«  o 

N 

II 

■ 

1 

■ 

R 

(/> 

■ 

II 

■ 

■ 

tt 

OO  Z 

O  N 

Ui 

■ 

1 

M 

^  < 

O  N 

u 

M 

■ 

R 

tt 

z  z 

H 

< 

M 

R 

R 

M 

N 

K 

w  N 

u. 

M 

p 

p 

p 

P 

■ 

p 

■ 

p 

o 

Q 

a 

Q 

N 

P 

(/) 

K  N 

tt 

1 

1 

1 

1  1 

1  1 

1  1 

O 

O 

o 

o 

R 

o 

R 

o 

Q 

A 

tt 

o 

N 

o 

LU  (/) 

Z  N 

3 

■ 

10 

in 

m 

CP 

R 

CP 

R 

CP 

Q 

Q 

a 

Q 

R 

(A 

»-  «/) 

O  i 

t/> 

N 

■ 

R 

« 

R 

<  Ui 

M  i 

M 

■ 

tt 

R 

L>  -J 

N 

R 

R 

■ 

tt 

N 

^  ^  p> 

^  ^  ^ 

in  CD  CM 

■ 

0>  C*  ^ 

■ 

P>  CD 

CM  IP  p-  n 

CP  ^  CA  •-  O 

■ 

O  1^ 

« 

P> 

O  » 

Ui 

■ 

■ 

1 

tt 

M 

z 

Ui  f- 

to 

^  CJ  ^ 

d  CP 

MOV 

■ 

O)  O)  P) 

1 

IP  CD 

CM  o  in  p>^ 

O  O  O  M  M 

tt 

CO  0) 

M  lU 

a  z  ci 

N 

CM 

MT 

CM  flO 

R 

R 

CM  ^ 

N 

CD 

CM 

U 

u.  O  Z 

N 

R 

R 

N 

--  < 

1  M 

V. 

■ 

R 

R 

a 

II 

■  oe 

Z  UI  (9 

M 

R 

R 

tt 

II 

w  H 

(/>  3 

II 

1 

R 

M 

< 

R 

R 

R 

R 

It 

*-  c< 

M 

■ 

H 

n 

H 

N 

■ 

R 

tt 

It 

z 

N 

0) 

O  CM  CM 

MT  P- 

^  CP  O 

R 

CM  ^  ^ 

R 

P) 

^  CM 

flO  CP  CP  CP 

« 

P>  O 

It 

CO 

UJ 

o 

M 

d  n 

■ 

d  n  V 

• 

II 

K 

N 

M 

¥~ 

K  H*  H- 

K  H-  H 

H  ♦- 

M 

CM  CP  ^ 

N  CM  in 

R 

CM  O 

in  ^  CM 

>-  O  M  •-  M 

§ 

P)  CM 

II 

••r 

o 

UI 

z 

M 

z  z  z 

z  z  z 

z  z  z 

z  z  z 

R 

P) 

^  m 

p>  o 

in 

^  CA  CM 

^  in 

II 

0) 

II 

0) 

Z 

3 

V* 

N 

Ui 

Ui 

Ui 

UJ  UJ  UI 

Ui  UI  Ui 

UI  UJ 

UI 

H 

R 

H 

It 

p) 

O 

N 

cn  (A  i/i 

</>  tA  </> 

(A  (A  <A 

(A  (A  (A 

R 

R 

> 

w 

H 

UI 

Ui 

UJ 

Ui  Ui  Ui 

Ui  UJ  Ui 

UI  UJ 

UJ 

R 

• 

H 

It 

a 

II 

tt  tt  tt 

tt  tt  tt 

tt  tt  tt 

tt  tt  tt 

R 

M 

o 

M 

a  a  tt 

tt  tt  tt 

tt  tt  tt 

tt  tt  tt 

R 

R 

« 

H 

M 

R 

1 

I 

It 

i 

tA  </)  <A 

</>  (A  (A 

tA  (A  (A 

(A  (A  (A 

• 

H 

fl 

« 

R 

N 

K 

►-  H  ►- 

H  K  H 

K  h- 

1 

R 

M 

R 

» 

z  z  z 

z  z  z 

z  z  z 

z  z  z 

R 

R 

IA  Z  Z 

R 

lA  Z 

R 

< 

< 

< 

<  <  < 

<  <  < 

<  < 

< 

iA 

CA 

CA 

IA 

1 

CA 

R 

Z  D 

zoo 

tt 

z  o 

« 

■ 

•J  ^  .J 

^  u  <J 

•i  ^ 

3 

3 

3 

3 

R 

3 

R 

UI  IA 

UI  K  CA 

N 

UI  CA 

u 

II 

tt  tt 

tt 

tt  tt  tt 

tt  tt  tt 

tt  tt  tt 

Ui 

UI 

UI 

UI 

1 

UI 

R 

O  o 

o  <  o 

H 

D  O 

It 

K 

« 

Z 

Z  3 

Z  3 

Z  3 

■ 

Z  3 

R 

3 

«  B  » 

2  L>  tt  3 

M 

<  tt 

It 

>  z 

■ 

o 

9 

O 

o  o  o 

OOQ 

O  O 

P 

.  o 

.  M  o 

.  M  O 

R 

'  «  O 

R 

•  O 

•  z  <  o 

•  z  »  <  o 

« 

Z  < 

11 

z  o 

■ 

z 

Z 

Z 

z  z  z 

z  z  z 

z  z 

z 

z 

tt  Z  tt 

tt  Z  tt 

a.  z  B 

■ 

tt  Z  tt 

R 

tt  B 

tt  «  Z  K 

0.  <  0.  Z  B 

tt 

<  z 

R 

a 

Q.  X 

H 

< 

tt  <  tt 

tt  <  tt 

tt  <  K 

R 

tt  <  tt 

R 

tt  B 

tt  U  O  tt 

tt  U  CA  u  B 

■ 

u  o 

CL 

O  < 

M 

tt 

CA  tt  < 

CA  tt  < 

CA  tt  < 

R 

CA  tt  < 

1 

CA  < 

IA  «  Ml 

CA  M  < 

R 

IA 

tt 

« 

o 

c  z 

O  Z 

O  Z 

R 

O  Z 

■ 

Z 

<  tt  z 

<  >  tt  Z 

N 

<  a 

It 

U 

N 

< 

< 

■ 

< 

R 

< 

<  UI 

<  UI  o 

R 

UJ 

< 

< 

R 

tt  *  • 

tt  *  ' 

tt  •  ' 

H 

tt  '  • 

R 

K  • 

BO'' 

tt  O  ' 

R 

O  • 

It 

tt 

z 

N 

<  H  H- 

<  K  K 

^  K  K 

R 

<  K  K 

R 

<  I- 

II 

<  O  1-  K 

<  O  tt  H  K 

R 

O  1- 

II 

< 

N 

o 

zoo 

ZOO 

ZOO 

R 

ZOO 

R 

Z  O 

Z  -J  o  o 

z  -J  >•  o  o 

R 

-1  o 

It 

Z 

« 

tt 

U  tt  tt 

C^  tt  tt 

U  tt  tt 

R 

U  tt  tt 

R 

U  tt 

O  UI  tt  tt 

U  UJ  z  tt  tt 

R 

Ui  tL 

II 

CJ 

N 

■ 

R 

1 

n 

z  ^ 

R 

R 

R 

R 

M 

R 

o 

o 

tn 

o 

R 

o 

R 

o 

o 

o 

o 

tt 

in 

a 

R 

1  1 

1  1 

1  1 

R 

R 

M 

r> 

Ul  (k 

<0 

CP 

cn 

i 

R 

p> 

R 

0) 

CD 

00 

Q  w 

R 

■ 

R 

H 

H 

0) 

R 

R 

R 

R 

It 

tt 

R 

CP 

CP 

CP 

(p 

R 

CP 

K 

CP 

CM 

CM 

R 

CM 

It 

P) 

l/>  Ui 

R 

0) 

0) 

p> 

0> 

R 

0) 

R 

0> 

o 

O 

H 

O 

II 

o 

• 

UJ  3 

H 

1  1 

1  1 

1  1 

n 

n 

n 

p> 

p> 

R 

p) 

N 

H 

K 

K  O 

R 

n 

r«> 

r* 

K 

p» 

R 

r* 

P* 

P- 

tt 

P* 

n 

p* 

1/) 

Z  < 

R 

0) 

0) 

0> 

0) 

0> 

H 

0) 

0> 

Oi 

R 

0) 

n 

0> 

D 

<  z 

« 

Mr 

R 

R 

n 

R 

N 

O 

QC 

R 

R 

R 

R 

M 

3 

O  O 

H 

in 

in 

m 

in 

R 

in 

■ 

in 

o 

O 

U 

o 

H 

in 

< 

-1  tt 

tt 

R 

o 

n 

n 

R 

p> 

R 

p> 

Mr 

R 

n 

1 

O  Ui 

R 

1  1 

1  1 

1  1 

o 

O 

o 

R 

o 

R 

Q 

o 

R 

o 

N 

o 

> 

O  0. 

H 

m 

A 

a> 

R 

0> 

n 

9 

A 

II 

0) 

M 

0) 

-j 

o 

a 

R 

o 

o 

o 

6 

R 

o 

Q 

o 

o 

tt 

o 

H 

o 

3 

R 

n 

P) 

n 

P> 

R 

n 

R 

r> 

P) 

P) 

N 

p> 

n 

n 

•D 

Ui 

R 

R 

H 

R 

H 

K 

R 

N 

II 

• 

< 

R 

R 

n 

R 

< 

u 

R 

■ 

■ 

M 

II 

H- 

R 

1 

R 

M 

H 

< 

Q 

R 

ci 

P) 

^  «  p> 

^  CM  p> 

^  CM  n 

CM 

p) 

m 

R 

CP 

CM 

R 

(A 

R 

O 

a  z 

R 

R 

R 

R 

H 

UI 

1 

a 

tt 

« 

< 

R 

z 

■ 

o 

X 

R 

a 

u  • 

R 

CM 

n 

m 

CP 

OO 

1 

> 

■ 

Z 

R 

tt 

O  R 

o 

Z  N 

tt 

MC  N 

O 

u 

-J  a 

< 

< 

CA  R 

P- 

z 

tt 

■ 

CA 

o 

R 

tt 

UJ 

R 

m 

CA 

■ 

< 

tt 

tt  ■ 

UJ 

UJ  II 

O 

Z 

>  tt 

CD 

IH  R 

3 

tt  a 

K 

CA 

■ 

CA 

309038  497407  11.1  ELOOEA  CANADENS  12.6  9.7  360  150  0.0  0  0 


309039  497408  6.0  ELOOEA  CANAOENS  9.8  5.3  440  ISO 

POT.  CRISPUS  56.0  42.5 

POT.  RICHAROSONl  8.1  5.5 


309046  497412  8.0  ELOOEA  CANAOENS  71.3  43.3  450  220  0.1  0.0 

MYRIO.  SPICATUM  0.2  0.2 

POT.  RICHAROSONl  10.0  6.9 

POT .  NARROW  41.2  33.5 


POT.  RICHARDSONI 


R 

R 

H 

R 

• 

R 

I 

R 

fl 

R 

R 

M 

R 

R 

R 

R 

R 

tt 

tt 

R 

N 

N 

R 

R 

R 

a 

R 

■ 

R 

R 

R 

tt 

tt 

a 

fl 

R 

N 

R 

tt 

R 

R 

R 

• 

R 

tt 

■ 

R 

fl 

H 

H 

fl 

R 

R 

R 

R 

O  R 

n 

H 

R 

m 

U 

in 

N 

in 

R 

in 

in 

fl 

in 

R 

R 

U 

R 

CO 

1 

00 

R 

00 

« 

CO 

R 

CO 

R 

H 

R 

tt 

II 

R 

R 

II 

R 

R 

R 

R 

II 

O  H 

d 

6 

R 

d 

R 

R 

«> 

a 

tt 

d 

o 

R 

o 

R 

H 

R 

R 

d 

R 

o 

R 

o 

R 

d 

R 

d 

R 

R 

R 

R 

tt 

H 

R 

R 

N 

R 

R 

N 

II 

R 

R 

R 

R 

tt 

tt 

tt 

R 

H 

R 

R 

R 

R 

R 

R 

R 

H 

tt 

tt 

tt 

R 

R 

N 

R 

R 

H 

R 

R 

R 

R 

H 

tt 

tt 

R 

R 

R 

tt 

R 

R 

R 

R 

R 

R 

R 

R 

tt 

a 

R 

R 

R 

R 

■ 

R 

N 

R 

R 

R 

H 

tt 

R 

R 

R 

R 

R 

R 

R 

M 

M 

^  R 

(0 

(p 

R 

IP 

R 

in 

U 

in 

tt 

in 

R 

r- 

fl 

R 

CO 

tt 

(0 

CO 

R 

in 

« 

in 

R 

in 

H 

R 

R 

R 

tt 

■ 

fl 

R 

H 

R 

fl 

R 

R 

R 

O  u 

6 

d 

« 

d 

H 

tt 

tt 

■ 

d 

o 

tt 

o 

fl 

■ 

R 

•• 

R 

■ 

H 

R 

d 

II 

d 

R 

R 

R 

R 

tt 

tt 

fl 

R 

II 

R 

fl 

H 

« 

H 

R 

R 

tt 

tt 

fl 

R 

R 

N 

R 

N 

R 

R 

II 

R 

R 

R 

tt 

■ 

fl 

« 

N 

R 

R 

fl 

U 

N 

fl 

R 

R 

R 

tt 

tt 

a 

tt 

R 

R 

■ 

R 

H 

H 

fl 

R 

R 

II 

R 

tt 

• 

tt 

fl 

« 

R 

fl 

R 

M 

tt 

R 

R 

R 

tt 

tt 

fl 

H 

M 

fl 

R 

R 

« 

H 

R 

R 

N 

tt 

fl 

H 

R 

R 

R 

R 

R 

R 

M 

R 

R 

tt 

tt 

■ 

fl 

II 

R 

R 

H 

R 

K 

M 

R 

R 

R 

tt 

tt 

tt 

tt 

R 

N 

R 

R 

R 

R 

II 

O  R 

o 

o 

R 

o 

R 

o 

R 

c 

fl 

o 

tt 

o 

o 

B 

o 

fl 

Q 

fl 

o 

R 

o 

fl 

o 

R 

o 

R 

o 

R 

Q 

« 

o 

CM  R 

ID 

ID 

R 

in 

R 

R 

II 

■ 

01 

A 

tt 

s 

fl 

o 

fl 

o 

H 

5 

R 

in 

R 

in 

« 

in 

H 

o 

tt 

o 

u 

Cl  R 

R 

R 

m 

II 

m 

tt 

m 

tt 

« 

fl 

R 

CM 

H 

CM 

R 

CM 

R 

■ 

R 

H 

o 

U 

o 

n 

R 

R 

R 

tt 

tt 

tt 

R 

fl 

R 

■ 

fl 

R 

M 

fl 

R 

R 

R 

tt 

■ 

• 

tt 

R 

R 

R 

R 

R 

N 

R 

R 

tt 

tt 

tt 

tt 

• 

R 

fl 

R 

fl 

H 

H 

fl 

R 

R 

n 

■ 

■ 

■ 

■ 

H 

R 

R 

II 

II 

R 

tt 

tt 

R 

R 

fl 

R 

R 

R 

M 

O  g 

o 

o 

R 

o 

R 

o 

R 

C 

» 

Q 

tt 

o 

o 

fl 

Q 

R 

o 

II 

O 

II 

o 

Q 

R 

o 

R 

o 

R 

o 

fl 

Q 

tf)  R 

(P 

IP 

R 

IP 

R 

o 

R 

o 

N 

O 

a 

5 

o 

tt 

o 

R 

ID 

R 

in 

R 

in 

R 

o 

R 

o 

R 

R 

o 

N 

o 

^  R 

in 

in 

R 

in 

R 

IP 

R 

IP 

R 

IP 

a 

CO 

(0 

• 

(0 

R 

(0 

H 

CO 

CO 

fl 

Q 

N 

R 

R 

R 

M 

tt 

tt 

tt 

H 

fl 

fl 

H 

R 

H 

R 

M 

U 

R 

tt 

tt 

II 

tt 

fl 

fl 

R 

fl 

R 

R 

fl 

o  o  -  I 

R 

R 

R 

tt 

■ 

• 

■ 

fl 

fl 

R 

R 

R 

N 

CD  D  ^  01 

^  IP  ^ 

R 

0 

9 

5 

3 

R 

c- 

R 

in 

M 

o 

tt 

m  ^ 

0) 

tt 

01 

N 

OH  CM 

R- 

R 

CM 

M 

•-  in 

R 

R 

in  o 

R 

6 

2 

8 

0 

R 

00 

R 

R 

R 

tt 

tt 

■ 

R 

II 

n 

II 

tf)  n  n  R 

O  »-  V  N 

m  ^  in 

R 

CM  CM  C*)  CD 

R 

o 

R 

O 

■ 

CM 

■ 

o  o 

01 

a 

CO 

R 

^  O 

R 

h-  CO 

« 

K  o 

R 

m  d 

R 

CM 

■ 

O  10 

tt 

n  m  ^ 

« 

^  II 

CM  « 

^  CM  •- 

R 

CM 

H 

IP 

R 

■ 

tt 

CM 

CM 

R 

R 

fl 

CM 

R 

IP 

(0 

R 

in 

H 

(0  <  ^ 

N 

R 

R 

R 

tt 

H 

tt 

B 

R 

fl 

R 

fl 

R 

R 

N 

u 

• 

R 

M 

tt 

tt 

R 

R 

N 

R 

R 

H 

tt 

R 

R 

R 

R 

R 

tt 

R 

• 

fl 

R 

H 

H 

K 

« 

R 

R 

R 

tt 

R 

II 

R 

M 

II 

H 

R 

R 

R 

■ 

H 

a 

tt 

R 

II 

R 

fl 

H 

H 

R 

R 

R 

H 

R 

R 

n 

R 

R 

R 

R 

R 

H 

N 

R 

tt 

H 

H 

R 

H 

R 

R 

H 

II 

R 

R 

R 

tt 

tt 

tt 

fl 

R 

R 

II 

N 

o 

N 

w  n  R 

0>  ^  « 

O  IP  ^ 

R 

3 

5 

4 

2 

R 

CM 

R 

R 

CM 

« 

IP  m 

• 

01 

R 

a 

R 

CM  CM 

M 

K 

CD 

II 

CM 

CM 

R 

CM  ID 

CD 

tt 

01 

II 

4 

4 

6 

in 

R 

« 

R 

R 

• 

11 

R 

R 

M 

H 

R 

R 

tt 

tt 

N 

R 

N 

0)  in  ^  R 

C*  CM  O  « 

UJ  flO  flO  0) 

R 

n  n 

^  CM 

R 

in 

H 

in 

tt 

tt 

^  o 

fl 

r- 

R 

01  d 

R 

V 

R 

CO  O 

N 

V  O 

tt 

V 

H 

CM 

00 

M 

in  IP  CO 

R 

in 

N 

^  ^  R 

CM  n 

O  CM  CM  ^ 

R 

n 

R 

IP 

CO 

R 

o 

R 

R 

R 

CO 

II 

R 

0) 

II 

CM 

R 

tt 

01 

« 

flO  IP 

R 

CM 

M 

< 

R 

R 

CM 

R 

R 

CM 

R 

fl 

N 

N 

II 

R 

CM 

R 

II 

R 

H 

tt 

R 

II 

II 

N 

tt 

R 

U 

H 

tt 

M 

II 

R 

N 

K 

R 

R 

n 

R 

It 

H 

M 

M 

R 

II 

H 

tt 

« 

H 

tt 

H 

R 

R 

II 

R 

R 

R 

tt 

II 

11 

tt 

N 

H 

H 

R 

H 

R 

R 

II 

R 

R 

R 

R 

N 

fl 

tt 

H 

R 

M 

R 

• 

R 

H 

R 

tt 

M 

N 

H 

R 

II 

II 

tt 

U 

H 

R 

N 

R 

R 

It 

R 

tt 

H 

R 

R 

■ 

N 

R 

N 

•gg«  R 

»-<  z 

Z 

R 

AH  Z 

n 

R 

R 

R 

R 

R 

N 

II 

II 

tt 

M 

II 

■ 

in  z  R 

in  z  K 

m  CK 

R 

in 

Z  tt 

R 

R 

R 

R 

R 

R 

U 

z 

tt 

N 

M 

N 

R 

N 

Z  O  R 

Z  o  o 

Z  O 

R 

z 

o  o 

R 

n 

R 

R 

R 

R 

R 

o 

H 

in 

in 

II 

II 

in 

U 

in 

a 

N 

M 

lU  (/>  R 

ui  in  Ik 

Ui  u. 

R 

UJ 

in  u. 

R 

R 

R 

N 

R 

R 

in 

n 

D 

11 

3 

tt 

II 

11 

O 

II 

o 

a 

11 

i 

O  O  R 

O  in  o  M 

O  in  M 

R 

o  in  o  M 

R 

II 

R 

R 

N 

H 

R 

a 

n 

UJ 

II 

UJ 

N 

R 

UI 

tt 

UJ 

in 

R 

• 

<  o;  ai  R 

<  3  a  a 

O  tt 

R 

<  Z  tt  tt 

R 

H 

R 

fl 

> 

R 

R 

tt 

Z 

II 

z 

tt 

» 

fl 

Z 

H 

Z  » 

R 

« 

z  <  o  ■ 

Z  A.  <  lu 

'  Z  IL  UI 

M 

Z  a  «  UJ 

R 

11 

R 

R 

•  o 

R 

R 

*  4 

II 

M 

M 

R 

'  o 

R 

• »-  o  < 

n 

<  Z  tt  R 

<  m  z  K 

a  <  in  K 

N 

<  (/)  Z 

R 

a 

n 

a 

R 

a 

R 

a  u 

a 

H 

a 

a  z 

II 

a  z 

N 

a  z 

II 

a  tt 

N 

a 

a  z 

N 

a  z  tt 

R 

a 

■ 

U  U  tt  R 

o  M  in 

a  o  Ri  in 

n 

O  M 

o  in 

U 

a 

R 

a 

R 

a 

tt 

a  a 

II 

a 

U 

a 

a  u 

H 

a 

< 

N 

a 

< 

R 

a  tt 

t 

a 

N 

a 

< 

U 

a  <  tt 

tt 

R 

a 

• 

M  <  R 

a  M  o 

in  tt  o 

R 

tt 

M  O 

R 

m 

m 

R 

in 

• 

m  < 

i 

in 

ll 

in 

R 

in  M 

H 

in 

tt 

H 

in  tt 

m  < 

R 

in 

N 

in  tt 

N 

in  tt  < 

< 

R 

in 

■ 

<  a  Z  g 

<  U  tt  IM 

<  U  N 

R 

<  O  tt  N 

R 

H 

R 

I* 

z 

R 

R 

R 

tt 

R 

3 

n 

O 

R 

Z 

R 

R 

o 

H 

O  Z  K 

R 

M 

Ul  R 

UJ 

<  UJ 

R 

UJ 

« 

< 

N 

< 

« 

< 

• 

< 

R 

< 

tt 

< 

R 

< 

N 

< 

tt 

« 

< 

tt 

< 

K 

« 

< 

1- 

tt 

N 

O  •  ♦  R 

Q  •  •  • 

tt  o  •  • 

R 

o  • 

H 

tt 

tt 

R 

or 

tt 

ct  • 

R 

oc 

tt 

tt 

tt  • 

II 

tt 

R 

tt 

R 

tt  > 

R 

tt 

R 

tt 

M 

tt  •  • 

R 

tt 

« 

O  »-  1-  R 

O  H  K  K 

<  O  H  H 

R 

O 

1-  ►- 

R 

< 

M 

< 

R 

tt 

<  t~ 

R 

R 

< 

II 

<  K 

II 

< 

K 

M 

< 

H 

R 

<  K 

H 

< 

fl 

< 

♦- 

II 

<  C3 

< 

R 

-i  O  O  R 

-i  O  O  O 

z  -1  o  o 

R 

-1  o  o  o 

T 

R 

z 

R 

z 

tt 

X  o 

R 

X 

tt 

z 

z  o 

H 

z  o 

R 

z  o 

H 

z  o 

R 

z 

N 

z  o 

II 

Z  O  O  < 

M 

Z 

R 

u;  CL  a  R 

ui  a  a  0. 

u  UI  a  tt 

R 

UI  CL 

a  a 

R 

o 

H 

u 

R 

u 

tt 

o  a 

tt 

u 

H 

L> 

o  a 

R 

u  a 

u  a 

fl 

u  a 

R 

L) 

R 

u  a 

H 

u  a  a  in 

H 

u 

R 

H 

n 

|{ 

H 

R 

tt 

R 

N 

U 

N 

R 

R 

II 

« 

n 

R 

R 

R 

R 

tt 

H 

R 

R 

R 

R 

H 

H 

R 

in  R 

o 

O 

R 

o 

R 

o 

n 

o 

R 

o 

R 

o 

R 

o 

R 

O 

o 

n 

in 

M 

o 

o 

n 

o 

fl 

o 

N 

o 

o 

R 

R 

R 

R 

R 

R 

n 

R 

R 

H 

R 

M 

R 

0)  H 

in 

R 

01 

R 

IP 

« 

IP 

tt 

IP 

tt 

t- 

R 

f«g 

■ 

h. 

IP 

in 

R 

IP 

CO 

R 

CO 

R 

CO 

II 

CO 

N 

CO 

R 

R 

R 

R 

R 

tt 

II 

R 

R 

H 

N 

« 

R 

R 

R 

R 

R 

R 

R 

tt 

tt 

« 

R 

R 

H 

II 

■ 

R 

R 

H 

CN  R 

CM 

CM 

R 

CM 

R 

R 

R 

H 

o 

R 

o 

R 

O 

N 

r- 

R 

CD 

It 

m 

CO 

R 

IP 

R 

IP 

H 

^  R 

R 

R 

CM 

R 

CM 

tt 

CM 

tt 

CM 

R 

CM 

R 

CM 

R 

CM 

fl 

CM 

CM 

CM 

CM 

N 

CM 

H 

CO 

R 

n 

n 

^  R 

R 

R 

R 

R 

R 

n 

II 

H 

MT 

n 

n 

R 

ttf 

Mf 

R 

V 

R 

R 

n 

1^  R 

c- 

R 

f*« 

R 

C* 

R 

c- 

K 

R 

h* 

R 

r-» 

R 

r** 

R 

h* 

II 

II 

h* 

h* 

R 

R 

H 

01  « 

o> 

01 

H 

0) 

n 

01 

« 

0) 

tt 

oi 

■ 

(71 

M 

0) 

tt 

01 

R 

01 

R 

01 

n 

01 

01 

II 

01 

N 

01 

R 

0) 

H 

0) 

II 

^  R 

R 

Mf 

R 

R 

n 

R 

N 

N 

H 

n 

R 

tt 

R 

R 

n 

II 

R 

n 

H 

B 

H 

R 

H 

R 

H 

N 

n 

<0  R 

in 

fl 

in 

U 

tf) 

R 

r* 

R 

R 

h* 

« 

IP 

R 

IP 

11 

IP 

R 

n 

N 

II 

in 

m 

in 

R 

R 

II 

^  R 

R 

Ip 

R 

*p 

tt 

ip 

R 

Ip 

R 

R 

V 

R 

H 

tt 

R 

00 

R 

00 

n 

O  g 

o 

O 

o 

R 

o 

R 

?) 

« 

• 

o 

N 

o 

« 

o 

« 

O 

R 

o 

R 

o 

o 

R 

O  « 

o 

« 

o 

R 

o 

N 

(h  R 

0) 

0) 

01 

R 

01 

R 

01 

tt 

01 

N 

01 

R 

01 

R 

Ol 

H 

01 

01 

01 

0) 

9 

R 

01 

R 

01 

R 

01 

H 

O  g 

o 

o 

o 

R 

o 

II 

o 

II 

o 

H 

o 

R 

o 

H 

o 

o 

n 

o 

O 

o 

o 

R 

o 

R 

o 

« 

o 

n 

(*>  R 

en 

cn 

CO 

R 

CO 

H 

CO 

R 

CO 

« 

CO 

R 

(0 

R 

n 

CO 

H 

CO 

CO 

CO 

R 

CO 

R 

CO 

R 

CO 

fl 

CO 

H 

R 

R 

H 

R 

R 

tt 

H 

N 

N 

R 

n 

R 

R 

H 

R 

R 

R 

U 

R 

R 

H 

M 

N 

R 

R 

R 

R 

R 

H 

It 

II 

R 

R 

N 

R 

R 

H 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

H 

R 

R 

tt 

a 

R 

R 

tt 

« 

R 

fl 

R 

<0  R 

h- 

« 

R 

0) 

n 

II 

CM 

R 

CO 

R 

• 

in 

R 

IP 

H 

11 

CM 

CO 

CM 

II 

CO 

R 

Mr 

N 

in 

R 

R 

H 

II 

tt 

« 

R 

H 

R 

R 

R 

R 

R 

POT.  GRAMINEUS  62 

POT,  NARROW  TRACE 


309081  497436  3.0  CHARA  SPP.  37.2  13.4  1100 


«  O 


>  O 
a 


a  O 


a  O 


8 

P) 


^  0  O  P- 


P)  ^ 
(N 


h>  CO  «  in 


O  ^ 


n  <0 
in 


in 

o 


ss 

«  a 
a  < 

<9  z 


o  o 
Q.  a 


0.  s 

a.  < 

I/I  a 

o 

a  • 

<  H- 

z  o 
u  a 


o 


o> 


N  O 

:  s 

H  PI 


m  Pi 
0) 


3 
•  O 

o.  a 
a  a 

< 

tt  * 

z  9 
u  a 


PI 

CO 


PI  o 


^  <0 
^  « 


in 

3 


a  X 

a.  < 
V)  a 
(9 


Z  O 

u  a 


■ 

R 

a 

■ 

H 

1 

■ 

H 

R 

a 

*  ■  Z 

1 

a 

a 

u  ■  c 

CM 

(M  ■ 

CM  R 

O 

R 

0 

0 

■ 

0 

■ 

0 

lAJ  ■  H 

R 

■ 

a 

in  N  H 

d 

o  ■ 

o  > 

c 

II 

d 

II 

d 

R 

d 

a 

d 

^  M  G 

Jl 

M 

M 

a 

•  N  a 

R 

■ 

a 

h-  « 

M 

a 

a 

XL,  M 

■ 

H 

a 

w  H  Ui 

1 

a 

H  N  G 

11 

a 

a 

z  >  < 

00 

eo  ■ 

CO  R 

R 

a 

0 

a 

0 

Ul  N  Ik 

1 

a 

a 

a  K  Qc 

d 

o  ■ 

o  » 

■ 

a 

d 

■ 

d 

tt  »  3 

R 

s 

a 

3  «  in 

H 

a 

a 

O  M 

R 

a 

a 

R 

a 

R 

z 

a 

a 

a 

< 

in  i 

i 

a 

■ 

K  O 

UJ  N  z 

R 

a 

a 

< 

^  N  O 

R 

a 

a 

Q  ^ 

O  <*  H 

■ 

a 

a 

a  8 

Z  i  H 

o 

o  • 

O  R 

G 

H 

o 

o 

a 

o 

a 

o 

4  N  O 

p  ■ 

P  H 

G 

R 

o 

o 

a 

0 

a 

0 

z  • 

U  N  OD 

IP 

p  ■ 

P  R 

In 

H 

0 

0 

a 

a 

M  O 

H 

1 

a 

a 

in 

h-  II 

R 

a 

a 

m  z 

O  H  Ui 

R 

a 

a 

•1  4 

O  n  O 

■ 

R 

a 

z  z 

U.  N  4 

R 

R 

a 

H 

II  Ik 

Q 

Q  • 

Q  X 

G 

R 

Q 

o 

R 

o 

a 

o 

in 

^  N  tt 

O 

o  ■ 

O  R 

c 

a 

O 

o 

N 

o 

a 

o 

ui  in 

Z  «  3 

^  ■ 

4 

H 

4 

4 

R 

0 

a 

0 

K  in 

O  N  in 

4 

4  I 

4  a 

0 

a 

0 

0 

R 

0 

a 

0 

4  U 

*m  M 

■ 

a 

a 

U  -i 

_i 

R 

a 

a 

4  4  to 

CM  in  ■ 

CO  R 

0 

P** 

0 

■ 

4  P-L  0  ^ 

O  0  0  0 

a 

K  P-. 

a 

0  4  0 

Q  ■ 

UJ 

R 

a 

a 

Z 

UJ  H  ^ 

o  o  - 

♦“4  0 

CM  R 

O  p*  P^ 

■ 

666a 

0  4  P» 

0 

R 

0  K 

M 

^  0  O 

»-«  UJ 

tt  Z  CM 

4 

4  a 

CO  R 

4  0 

H 

0 

M 

4 

a 

0  0 

u 

Ik  o  z 

^  i 

R 

R 

a 

4 

1  ^  \ 

■ 

R 

a 

i  a 

X  lu  (9 

R 

H 

a 

w  K 

in  2  w 

M 

a 

a 

4 

n 

a 

a 

■ 

a 

a 

CM 

H 

a 

a 

K 

■ 

n 

a 

Z 

If)  in 

a  in  ■ 

IP  R 

2 

2 

2 

4 

R 

0  0  0  0 

O  « 

H 

0  0 

a 

0^0 

UJ 

o  ^ 

H 

a 

a 

K 

M  CM 

-  o  o 

^  f*-  ■ 

P«  M 

4 

0  4 

0 

R 

O  O  0  - 

4  0^ 

P- 

a 

0  0 

a 

4  0  0 

O 

lu  Z 

p- 

in  1 

10  R 

0  4 

R 

0 

0  P*« 

a 

I-* 

a 

4  O 

Z 

»  \ 

R 

M 

a 

o 

M 

R 

a 

a 

>  'W' 

a 

a 

tt 

M 

R 

tt 

a 

G 

« 

R 

a 

a 

R 

N 

a 

R 

a 

a 

Z  I 

*m 

n 

a 

pm 

in 

tt  i 

z 

fl 

0  Z 

z 

a 

z 

■ 

Z 

Z 

O  R 

0  O 

R 

Z  0  O 

0  O 

tt 

o 

r 

0  O 

UJ 

Ik  ■ 

3  0 

R 

0  3  0 

3  0 

a 

0 

a 

3  0 

UJ 

O 

M  I 

UJ  Q 

H 

O  0  O 

0  O 

a 

o 

a 

Ul  O 

<  s 

tt  z  ■ 

Z  R 

z  a  X 

• 

<  z  ai  x 

Z  tt  z 

a 

tt  z 

a 

Z  tt 

>Z 

•  z  o 

Ul  O  a 

O  • 

R-  4 

o 

t 

Z  M  4  O 

•  4  O 

a 

4  O 

a 

•  «  4 

z  o 

a  4  tt 

H  tt  ■ 

tt  R 

CL  z  z 

tt 

■ 

4  Z  Z  tf 

tt  Z  Z  tt 

N 

Z  tt 

a 

0.  z  z 

a  X 

&  O  tt 

in  tt  R 

tt  • 

tt  4  P  tt 

R 

P  4  P  tt 

tt  4  P  tf 

a 

P  tt 

tt  4  P 

O  4 

in  4 

O  4  R 

4  R 

0  tt  M 

4 

■ 

S  M  4 

0  tt  M  4 

a 

4 

a 

0  tt  M 

tt  H 

<  z 

N  Z  • 

z  • 

O  tt 

z 

R 

4  O  tt  Z 

(9  tt  Z 

■ 

K  Z 

a 

C9  tt 

u 

4  UJ 

4 

1 

0 

4 

a 

a 

4 

4 

tt  o  * 

tt 

< 

R 

o  .  ,  . 

tt  •  • 

a 

>  • 

a 

tt  •  • 

Z 

4  O  >- 

H  • 

H  « 

4  W  K  ►- 

• 

O  »-  K  H 

4  W 

a 

X~  H- 

a 

4  K  P- 

I  JO 

O  O  R 

O  R 

z  o  o  o 

■ 

-1  o  o  o 

Z  o  o  o 

a 

o  o 

ZOO 

U  UJ  tt 

tt  tt  R 

tt  H 

p  tt  tt 

tt 

R 

0  tt  tt  tt 

p  tt  tt  tt 

a 

tt  tt 

a 

P  0.  tt 

■ 

a 

a 

Z^ 

R 

• 

a 

h-  • 

o 

n  R 

O  R 

o 

R 

o 

o 

a 

o 

It 

0.  h- 

R 

a 

CO 

Ul  Ik 

0) 

o  • 

0)  • 

0 

t 

d 

d 

a 

0 

a 

0 

CO 

O  w 

R 

a 

a 

0> 

R 

a 

a 

tt 

CO 

<0  R 

CO  R 

0 

R 

0 

0 

a 

0 

a 

0 

in  UJ 

m 

in  R 

m  R 

0 

R 

0 

0 

n 

0 

a 

0 

• 

UJ  9 

CM 

CM  R 

CM  R 

0 

R 

0 

0 

0 

a 

0 

K 

t~  O 

« 

m  R 

0  R 

0 

R 

0 

0 

M 

0 

0 

in 

Z  4  -1 

0» 

01  R 

0  R 

0 

n 

0 

0 

a 

0 

a 

0 

3 

4  Z 

4 

4  R 

4  R 

4 

R 

4 

4 

a 

4 

a 

4 

C3 

tt  «-! 

R 

a 

a 

3 

o  o 

IP 

IP  H 

0  R 

0 

R 

0 

0 

0 

a 

0 

4 

tt  tt 

P- 

h«  R 

R 

0 

R 

0 

0 

a 

P- 

a 

P* 

1 

O  UJ 

10 

m  R 

0  R 

0 

R 

0 

0 

a 

0 

a 

0 

>• 

o  a 

o 

P  R 

0  R 

9* 

R 

0 

0 

a 

0 

a 

0 

3 

o  & 

p 

6  « 

o  • 

o 

R 

O 

o 

a 

o 

a 

o 

3 

3 

ro 

(0  R 

0  R 

0 

■ 

0 

0 

a 

0 

a 

0 

3 

UJ 

n 

n 

a 

K 

R 

H 

n 

a 

• 

4 

R 

a 

a 

4 

O 

H 

a 

a 

►- 

pm 

II 

R 

4 

3  O 

CM  R 

0  R 

4 

R 

0 

0 

fl 

a 

0 

O 

&  z 

« 

a 

a 

c<«t^Mep  N  cDQvin 


O^^cD  H  ino>(*>^ 

O*  ■  ^  CM 


I  0»  «  t®  o  r>  •“ 


Ooeo«*  M 

«  •-  M  r)  M  (*) 


•-•  N 

Z  N 

o  * 

3  t/)  N 
UJ  O  H 
Z  QC  »  0 
•  «  <  O  " 

a  s  z  a  K 

a  <  u  ff  ■ 
C/>  QC  M  <  • 
O  tt  z  » 
<  ■ 

K  •  •  •  N 

Z  O  O  O  N 

o  a  a  a  M 


z 

CO  O 
3  t/> 
w  O 

Z  ^  % 

a,mxcc 
0.  <  u  a 

in  tt  M  < 

«  z 

< 

a  .  .  . 

<  H-  K  W 

z  o  o  o 

u  0.  a  a 


«  h*  ^  0) 
N  f** 


u  O  tf)  tf> 

n  —  0> 


N  in  z  Z 
M  Z  3  O 
N  Ul  K  in 
«  O  <4  O 
N  <  U 
N  Z 
n  <  a 
N  u  in 


POT.  R I  CHARI 


309Se(.  498259  12.0  ELODEA  CANAOENS 


«  o 


i  o 
« 


II 

o 

N 

o 

R 

Q 

Q 

R 

Q  ■ 

«  o 

R 

o 

R 

o 

R 

Q 

R 

Q 

R 

o 

R 

Q 

■ 

o 

o 

o 

o 

R 

O  ■  1 

1  ■ 

R 

P- 

R 

h- 

H 

o 

R 

o 

R 

o 

R 

o 

o 

H 

o 

o 

■ 

h- 

H 

p- 

R 

■ 

R  CM 

R 

CM 

R 

CM 

R 

ID 

R 

ID 

R 

a 

R 

CM 

CM 

N 

R 

H 

CM 

R 

CM 

R 

CM  R 

R 

R 

R 

R 

R 

R 

R 

CM 

CM 

N 

R 

H 

R 

R 

R 

R 

R 

R 

R 

N 

R 

R 

R 

R 

R 

R 

R 

H 

R 

N 

R 

R 

1 

R 

R 

R 

N 

R 

R 

R 

R 

R 

H 

It 

Q 

R 

o 

R 

Q 

1 

O 

R 

o  ■ 

■  o 

o 

R 

r> 

o 

R 

o 

o 

R 

Q 

Q 

It 

O 

R 

o 

R 

O 

H 

o 

R 

5 

6 

o 

R 

o 

O 

R 

o 

o 

It 

R 

in 

1 

in 

R 

in  R 

R  m 

R 

CO 

R 

9 

R 

ID 

R 

ID 

R 

a 

H 

a 

a 

H 

(0 

n 

H 

p) 

R 

n 

R 

n  R 

R  CM 

R 

CM 

R 

CM 

R 

CO 

R 

CO 

R 

n 

R 

CM 

CM 

N 

R 

R 

R 

R 

R 

R 

H 

R 

N 

R 

R 

R 

R 

R 

R 

R 

R 

R 

H 

R 

H 

ID  ^ 

R 

in 

R 

0>  ^  ID 

R 

CO  m  <0 

R 

a>  cn  ^  R 

R  n  •- 

CM 

R 

a  CM 

R 

CM 

R 

O  CM  CM 

H 

in  a  ^ 

R 

« CM  a 

R 

a  CM  a  a 

a  n 

R 

R 

R 

R 

R  •  • 

R 

H 

R 

N 

O  <M 

R 

ID  n 

R 

0^0 

R 

n 

6  on 

R 

(S  O  4)  • 

R  0)  ^ 

R 

ID 

«  CM 

R 

ID 

• 

Oi  Oit^ 

R 

a  in  ^ 

R 

a  CO  CO  CM 

R 

^  a  a  CM 

n  ^ 

U 

n 

R 

^  ^  CM 

R 

n 

in 

R 

CO  ^  R 

R  ^  CM 

R 

CM  CM 

R 

R 

CM  « 

R 

n  ^ 

R 

a  h> 

R 

r**  CM 

a 

II 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

N  O  <0  «  Ci 


u 

< 

tt 


—  in 
in 


Oi  n 


n  CD  n 
g  CD 


•  O 


N  CO 

M 

«  o 


CD  9  ^  O  ^ 

n  (0 


1*^  o  «0 


2  Z  Z 

iiJ  UJ  ui 

in  (/)  cn 


a  a  tt 
a.  o.  o. 


m 


^  UI  n 
<0  rt  o  ^ 

« 


M 

ID  Ci  N 


M 

R 

Z 

M  z 

R 

z 

• 

K  H  ►- 

R 

z 

• 

B 

M  R 

R 

R 

M 

z 

SC  2 

R 

tt 

Z  tt 

R 

tt 

z  z  z 

R 

tt 

a  2  R 

z 

R 

a 

z 

R 

R 

Z 

o 

Z  O 

R 

o 

a  o  o 

R 

o 

<  <  < 

R 

a  o 

a 

a 

Z  O  R 

o 

H 

Z  a 

o 

R 

a 

R 

a 

o 

a 

UJ  a 

R 

a 

O  a  a 

R 

a 

«J  «l  ^ 

R 

O  a 

o 

D 

UJ  a  R 

a 

R 

a  o 

a 

R 

o 

R 

o 

a 

o 

Q  a 

■ 

a  o  « 

R 

*H 

a  a  a 

R 

UJ  m 

UJ 

a 

O  O  R 

D 

R 

O  a 

o 

■ 

a  UJ 

R 

UJ 

o 

tt 

S  55 

R 

tt  » 

2  tt  tt 

z 

R 

tt  » 

R 

Z  tt  > 

Z  » 

z  » 

<  tt  »  R 

tt  » 

R 

<  Z 

tt  » 

R 

O  Z  » 

R 

Z 

tt  » 

5 

2  < 

R 

UJ  o 

^  <  a 

O 

R 

.  UJ  o 

iSS 

• 

M  UI  O 

»  O 

M  o 

Z  <  O  R 

*  <  o 

R 

Z  M 

<  D 

R 

a  *«•  o 

R 

<  o 

z 

<  Z 

R 

&  K  a 

a  z  z  H> 

tt 

R 

a  w  tt 

R 

a 

Z  K  tt 

a  z  tt 

S  tt 

Z  tt  R 

a  X  tt 

R 

<  Z  Z  B 

R 

a  a  z  B 

R 

a 

z 

r  tt 

o 

o  o 

H 

a  a  tt 

a  <  u  a 

tt 

R 

a  a  tt 

R 

a 

<  a  tt 

a  <  tt 

<  K 

U  O  tt  R 

a  u  tt 

R 

U  <  U  B 

R 

a 

^  < 

tt 

R 

a 

< 

U  tt 

•• 

M 

R 

a  o  < 

a  tt  M  o 

< 

R 

a  o  < 

R 

a 

tt  o  < 

a  tf  < 

tt  < 

M  <  R 

a  M  < 

R 

tt 

Mt 

R 

a  tt  tt 

< 

H 

a 

tt 

ot 

<  tt 

R 

N  Z 

a  tt  N 

z 

R 

M  Z 

R 

(9  N  Z 

oz 

o  z 

Ml  tt  Z  R 

K  Z 

R 

<  C9  K  Z 

R 

u  a  z 

R 

o 

tt  z 

UI 

R 

< 

< 

R 

< 

R 

< 

< 

a  R 

< 

R 

a 

R 

< 

R 

< 

s  • 

R 

tt 

tt 

«  • 

R 

tt  •  • 

R 

tt 

.  •  . 

tt  *  * 

•  * 

O  •  •  R 

tt  •  • 

R 

O  ' 

R 

tt 

R 

tt 

K 

o  ►- 

R 

< 

K  R- 

< 

K  ►-  K 

R 

<  ►-  R- 

R 

< 

K  K  K 

<  K 

O  K  K  R 

<  K  K 

R 

O  K  *-  H 

R 

<  ►-  K 

K 

R 

< 

1- 

1-  K 

o 

-1  o 

R 

zoo 

z  o  o  o  o 

R 

Z  O  O 

R 

z  o  o  o 

ZOO 

o  o 

«l  O  O  R 

zoo 

R 

-1  O  O  O 

R 

X  o  o  o 

N 

z 

o 

o  o 

a 

UJ  a 

R 

R 

u  a  Q. 

a 

a  a  a  a 

R 

R 

o  a  a 

R 

R 

u  a  a  a 

o  a  a 

a  a 

a  a  a  R 

R 

u  a  a 

R 

R 

UI  0. 

a  a 

R 

R 

a  a  a  a 

R 

R 

o 

a 

a  a 

II 

o 

R 

fl 

O 

o 

R 

M 

O 

R 

R 

a 

O 

o 

R 

O  R 

O 

R 

R 

a 

R 

R 

a 

N 

R 

o 

CM 

R 

H 

R 

n 

n 

CM  R 

CM 

R 

R 

CM 

n 

CO 

R 

R 

R 

^  ■ 

•• 

R 

n 

« 

a 

R 

CM 

CM 

R 

CM 

R 

O 

o 

o 

R 

a  R 

a 

R 

R 

a 

R 

R 

O 

tt 

o 

a 

R 

a 

a 

R 

a 

R 

c^ 

K 

a  R 

a 

R 

a 

R 

R 

CM 

R 

CM 

CM 

R 

CM 

1  1 

R 

CM 

CM 

CM 

CM  R 

CM 

R 

CM 

R 

CM 

II 

CM 

n 

a 

R 

a 

a 

R 

a 

R 

a 

a 

a 

a  R 

a 

R 

a 

R 

a 

N 

a 

a 

R 

a 

a 

R 

a 

R 

a 

a 

a 

a  II 

a 

R 

a 

R 

a 

II 

a 

R 

R 

R 

'D  R 

R 

R 

N 

a 

R 

a 

a 

n 

a 

R 

56 

56 

a  R 

a 

R 

a 

R 

M 

II 

a 

R 

r* 

R 

p* 

R 

5 

R 

O 

5 

a  R 

a 

R 

a 

R 

a 

R 

a 

a 

H 

a 

a 

II 

a 

1  1  1 

R 

a 

a 

a 

a  R 

a 

R 

a 

11 

a 

N 

a 

SD 

R 

S 

a 

R 

a 

R 

5> 

a 

a 

a  R 

a 

R 

a 

n 

a 

a 

O 

R 

O 

O 

II 

O 

R 

o 

o 

o 

5  R 

o 

R 

O 

R 

o 

o 

n 

R 

CO 

CO 

N 

n 

R 

n 

n 

n 

n  H 

CO 

R 

CO 

R 

n 

R 

CO 

O  ^ 


r>  O 
in  in 


h*  in  ^ 
^  m 


V  m  •• 

ID  0) 


r>  K  0) 
O  CM 
(M 


ID  (D  O  (*> 


lZ6 


309584  498270  2.5  CHARA  SPP.  186.2  55.4  2500  2200 


r 


H  O 


n  O 


N 

■ 

R 

■ 

R 

R 

H 

N 

R 

N 

■ 

R 

■ 

R 

R 

R 

M 

H 

■ 

■ 

R 

■ 

R 

R 

R 

H 

H 

■ 

R 

R 

R 

R 

R 

H 

N 

R 

0) 

o 

R 

0) 

R 

R 

N 

d 

d 

R 

d 

H 

o 

o 

o 

N 

M 

R 

R 

N 

o 

6 

d 

R 

d 

o 

R 

d 

R 

o 

o 

R 

d 

R 

d 

d 

H 

o 

R 

o 

d 

d 

1 

R 

R 

R 

R 

H 

H 

N 

R 

N 

• 

R 

R 

R 

R 

H 

R 

R 

R 

i 

R 

R 

R 

fl 

R 

il 

R 

II 

U 

R 

R 

H 

R 

R 

R 

H 

M 

R 

R 

R 

H 

R 

11 

R 

N 

R 

R 

R 

R 

R 

R 

N 

R 

H 

o 

0> 

0) 

R 

40 

40 

R 

40 

H 

R 

N 

R 

i 

R 

R 

R 

R 

R 

R 

N 

o 

d 

d 

R 

d 

o 

R 

d 

R 

o 

o 

R 

d 

R 

d 

d 

fl 

o 

R 

o 

tt 

d 

d 

N 

R 

H 

R 

R 

R 

N 

R 

i 

R 

R 

R 

R 

M 

II 

H 

M 

■ 

R 

R 

R 

R 

R 

II 

H 

N 

11 

■ 

R 

R 

R 

R 

R 

R 

N 

■ 

H 

R 

R 

R 

N 

R 

M 

M 

M 

■ 

R 

R 

H 

R 

R 

R 

R 

■ 

R 

R 

R 

R 

R 

R 

R 

H 

■ 

R 

a 

R 

R 

R 

R 

R 

II 

R 

N 

R 

R 

H 

H 

H 

R 

■ 

o 

o 

o 

o 

o 

R 

o 

fl 

o 

R 

a 

Q 

o 

H 

o 

H 

o 

H 

o 

N 

o 

N 

ft 

R 

5 

o 

6 

5 

R 

5 

R 

(*) 

Q 

R 

o 

R 

o 

U 

o 

R 

o 

H 

P) 

R 

P) 

H 

Pi 

II 

n 

H 

n 

n 

R 

R 

R 

Q 

R 

o 

R 

10 

10 

R 

40 

R 

d 

H 

d 

n 

d 

H 

R 

d 

d 

fl 

d 

R 

P) 

P) 

R 

Pi 

R 

N 

M 

R 

H 

R 

R 

R 

R 

U 

R 

R 

R 

« 

R 

M 

H 

H 

R 

H 

R 

R 

R 

R 

II 

R 

N 

H 

n 

■ 

R 

R 

R 

R 

R 

R 

II 

II 

H 

o 

H 

Q 

O 

o 

o 

R 

o 

R 

o 

s? 

R 

Q 

R 

Q 

R 

o 

o 

M 

o 

II 

O 

H 

O 

N 

o 

R 

o 

5 

o 

o 

R 

o 

R 

o 

o 

R 

o 

O 

11 

o 

H 

o 

II 

R 

■ 

(0 

R 

(P 

(0 

H 

m 

P) 

R 

P) 

R 

CO 

CO 

R 

CO 

N 

d 

d 

M 

d 

p> 

Pi 

R 

Pi 

■ 

R 

w 

Cl 

R 

d 

d 

R 

d 

R 

P) 

p) 

II 

p> 

H 

d 

It 

d 

fl 

d 

R 

R 

i 

W 

II 

R 

R 

R 

R 

U 

N 

R 

R 

R 

R 

R 

II 

II 

H 

R 

O  40  0)  P) 

o  o 

(0 

R 

0)  « 

n  10 

R 

®  0)  ^ 

0) 

CO  ^ 

II 

d  40 

R 

d 

to 

R 

CO  lO 

N 

^  p>  lo  eo 

H 

40  0)  ^ 

H 

O 

40 

II 

c* 

0) 

R 

N 

M 

R 

R 

II 

R 

II 

R 

10  0)  O  d 

n  0) 

0) 

N 

<0  <0 

R 

O  O  n 

O  cv 

R 

f*-  d  d 

d  O 

R 

o  ^ 

R 

0> 

d 

R 

o 

N 

0)  O  P)  O  O 

P)  o 

O 

H 

P) 

H 

H 

R 

if) 

N 

^  d 

n 

R 

d  N 

R 

d 

•• 

p> 

H 

d 

d 

to 

« 

10 

Pi  n 

GO  P* 

R 

R 

R 

R 

R 

R 

II 

II 

R 

R 

R 

R 

R 

II 

R 

II 

R 

R 

N 

R 

R 

R 

II 

R 

II 

II 

R 

H 

R 

R 

N 

II 

II 

H 

M 

II 

M 

R 

R 

II 

H 

N 

R 

R 

R 

R 

R 

N 

11 

R 

M 

R 

II 

R 

R 

R 

R 

II 

U 

N 

R 

R 

II 

R 

R 

R 

II 

II 

M 

d  10  (0  P>  O 

V  n 

R 

o 

H 

m  CO  ci 

^  Oi 

R 

^  ^  d 

d  10 

0)  o 

R 

CO 

to 

N 

p)  r- 

^  C*  P) 

II 

10  CO 

R 

lO 

II 

O  d 

fl 

CD 

R 

It 

R 

R 

R 

il 

H 

R 

O  <0 

H 

Cl  n  10 

10  <0 

R 

n  d  d 

m  rt  o 

R 

10  00 

R 

o» 

d 

H 

ai  O 

R 

10  O  0)  o 

O  10  o 

H 

CD 

d 

tl 

lO  <T> 

d 

P>  40  d 

R 

R 

n 

R 

<0 

Cl  ^ 

U 

40  n 

R 

40  0) 

R 

K 

R 

P) 

R 

00  - 

CO 

R 

lO 

lO 

p' 

d  O 

R 

R 

R 

R 

R 

R 

H 

H 

R 

R 

U 

R 

R 

R 

R 

It 

n 

II 

R 

R 

R 

R 

R 

II 

II 

•1 

H 

R 

R 

R 

R 

R 

II 

u 

R 

R 

R 

fl 

R 

R 

II 

II 

H 

n 

R 

R 

M 

R 

R 

R 

R 

II 

1 

R 

R 

N 

fl 

fl 

M 

U 

II 

R 

R 

«-«  tt 

••N 

R 

fl 

R 

>•4 

tt 

fl 

H 

M 

tl 

M 

M 

2 

R 

7 

R 

2 

2 

R 

2  ui 

7 

N 

7 

R 

2 

lU 

H 

R 

2 

2 

M 

Z 

V)  o 

O 

U 

o 

O 

R 

O  S 

o 

R 

O 

n 

tt 

O 

40  Z 

U 

40 

40 

II 

40  o 

to  o  tt 

II 

lO  o 

O  i/i 

R 

</> 

R 

<0 

40 

R 

40  < 

40 

R 

40 

R 

R 

to 

R 

3  < 

N 

o 

H 

o 

il 

O  40 

11 

O  lO  tt 

D  40 

UJ  O 

fl 

Ci 

R 

o 

D 

R 

Q 

n 

R 

o 

R 

N 

o 

M 

40  UJ 

UJ 

Ui 

II 

UJ  O 

II 

UJ  o  to 

UJ  O 

Z  Of 

N 

N 

a  2 

Ck  2 

R 

tt  < 

tt  2 

R 

tt 

R 

M 

tt 

D  2  2  < 

Z  2 

Z 

R 

2  tt 

tl 

Z  tt  2 

2  tt 

M  < 

R 

< 

R 

.  <  o 

<  o 

« 

Rt  O 

R 

•  < 

« 

N 

•  < 

'  tt  o  « 

N 

•  «  o 

fl 

H 

< 

N 

•  *-  <  o  < 

< 

s  z 

R 

a  z 

R 

&  Z  tt 

T  cr 

H 

a  X  tt 

tt  Z  tt 

R 

tt  T 

M 

tt 

tt 

M 

tt  z 

I) 

tt  40  Z  tt  tt 

tt  Z  B 

H 

tt  z 

N 

tt  z  z 

a  Z  z  ac  1-1 

II 

z  z 

<  u 

H 

a.  cj 

R 

a  u  cr 

o  a 

H 

tt  O  111 

tt  O  tt 

R 

tt  O 

R 

Q 

tt 

M 

tt  o 

tt  »-*  <  tt  Ui 

M 

tt  <  tt 

tt 

< 

tt 

< 

4^ 

H 

tt  <  U  tt  K 

<  4^ 

a  1-4 

i/) 

M 

R 

40  «-« « 

R 

40  M  2 

R 

(0  N« 

R 

40 

40 

R 

40  ^ 

40  B  tt  <  2 

N 

40  B  < 

U 

40  tt 

R 

40  tt 

R 

40  tt  M  <  < 

tt 

o  a 

t 

a 

R 

a  2 

tt  2 

R 

tt  10 

tt  2 

R 

tt 

R 

tt 

N 

U  C9  Z  40 

U 

O  2 

11 

o 

R 

O  tt 

M 

O  tt  2  H 

II 

O  tt 

R 

< 

R 

R 

<  M 

< 

H 

< 

N 

< 

< 

H 

< 

R 

<  « 

II 

< 

< 

H 

< 

N 

<  P- 

■ 

ot 

R 

a  •  • 

R 

tt  •  ^ 

a 

R 

tt  • 

M 

tt 

K 

fl 

tt  ' 

tt  ■  *  '  ^ 

tf  >  • 

tt 

fl 

tt 

fl 

«•••«-• 

<  K 

R 

<  H  H 

R 

<  K  U 

<. 

K 

■ 

<  K 

H 

< 

< 

II 

< 

<  H  ♦-  1-  -i 

fl 

<  K  1- 

< 

K 

H 

< 

1- 

N 

<  K  H  K  O 

N 

1-  1- 

o  o 

R 

Z  O 

M 

zoo 

O  O 

R 

Z  o  < 

zoo 

fl 

z  o 

R 

X 

I 

II 

I  o 

H 

z  o  o  o  < 

zoo 

X  o 

N 

zoo 

H 

z  o  o  o  < 

N 

o  o 

0.  0. 

u 

a 

M 

o  &  a 

a  Q. 

R 

O  tt  > 

4J 

tt  tt 

« 

4J  tt 

R 

KJ 

U 

4J  tt 

L>  tt  tt  tt  > 

O  tt  tt 

4^ 

tt 

4^ 

tt 

tt 

H 

4^  tt  tt  tt  40 

tt  tt 

R 

R 

M 

fl 

It 

II 

R 

R 

R 

R 

H 

H 

M 

fl 

II 

It 

II 

R 

R 

o 

R 

10 

o 

R 

40 

10 

R 

10 

O 

IP 

R 

H 

o 

o 

II 

O 

(I 

in 

d 

II 

lO 

R 

R 

R 

V 

« 

fl 

« 

N 

H 

H 

N 

R 

6 

R 

40 

c- 

R 

d 

d 

R 

d 

It 

P) 

d 

R 

P) 

fl 

CO 

lO 

p> 

R 

n 

N 

p> 

R 

R 

R 

R 

R 

R 

R 

n 

R 

R 

R 

B 

R 

fl 

N 

H 

R 

II 

n 

n 

R 

p) 

« 

R 

c* 

H 

c* 

11 

fl 

R 

R 

H 

II 

II 

H 

lO 

in 

H 

lO 

fl 

N 

N 

c* 

R 

r- 

c- 

c* 

R 

h* 

M 

CO 

CO 

11 

CD 

It 

eo 

R 

00 

tt 

CO 

R 

<N 

R 

Cl 

Cl 

R 

d 

d 

d 

M 

d 

R 

d 

N 

d 

d 

d 

d 

tl 

d 

II 

d 

N 

d 

CO 

11 

CO 

H 

« 

II 

CO 

CO 

R 

CO 

R 

CO 

B 

fiO 

II 

CO 

n 

CO 

H 

o 

00 

00 

CO 

00 

0) 

H 

0) 

0) 

R 

0) 

0) 

R 

0) 

II 

0) 

fl 

0) 

II 

0) 

It 

0) 

0) 

0) 

0) 

0) 

H 

0) 

II 

R 

M 

R 

n 

R 

R 

n- 

fl 

II 

K 

flf 

R 

H 

R 

fl 

R 

R 

n 

R 

N 

R 

CO 

CO 

II 

<0 

H 

n 

n 

H 

p) 

R 

R 

IT) 

R 

0) 

M 

o 

o 

o 

11 

0) 

N 

0) 

II 

0) 

R 

o 

o 

O 

R 

O 

O 

fl 

o 

M 

O 

R 

0) 

II 

0) 

II 

d 

d 

d 

R 

R 

H 

R 

(0 

<0 

40 

R 

<0 

<0 

N 

40 

ft 

40 

R 

IP 

R 

lO 

It 

(0 

40 

40 

II 

40 

R 

to 

tt 

40 

R 

<T> 

9 

II 

0) 

R 

0) 

cr» 

o 

H 

m 

R 

IT) 

R 

0) 

11 

0) 

0) 

fl 

0) 

0) 

0) 

fl 

0) 

II 

o 

o 

R 

O 

R 

O 

o 

o 

It 

o 

ft 

O 

11 

o 

» 

o 

o 

O 

II 

o 

o 

R 

o 

R 

D 

n 

11 

n 

H 

o 

p) 

R 

n 

R 

p) 

II 

P> 

H 

n 

II 

D 

p) 

N 

p> 

II 

p) 

Pi 

Pi 

O  »• 


»  ^  n  if)  N  (0 


n  O 


2  7 


POT.  NARROW 


S29 


POT.  GRAMINEUS 


NARRI 


O 

o 

o 

R 

R 

R 

« 

■ 

(0 

00 

00 

H 

d 

o 

o 

d 

d 

R 

R 

d 

6 

d 

d 

M 

M 

u 

R 

R 

N 

n 

R 

N 

R 

R 

i 

o 

o 

o 

R 

o 

o 

o 

N 

H 

6 

o 

o 

d 

6 

R 

R 

d 

H 

M 

■ 

R 

R 

R 

N 

R 

R 

R 

R 

R 

R 

R 

R 

Q 

Q 

o 

o 

o 

R 

o 

Q 

o 

Q 

N 

o 

o 

o 

CO 

10 

R 

10 

o 

o 

o 

R 

00 

00 

00 

CM 

CM 

R 

CM 

CM 

CM 

CM 

H 

CM 

CM 

CM 

R 

R 

n 

n 

C^ 

R 

tt 

R 

R 

R 

R 

R 

o 

Q 

o 

o 

Q 

R 

o 

Q 

Q 

Q 

R 

o 

o 

o 

Q 

• 

o 

o 

o 

o 

R 

CM 

CM 

CM 

lO 

R 

10 

MT 

R 

n 

W 

n 

CM 

CM 

■ 

CM 

P) 

P) 

CO 

R 

R 

R 

• 

R 

a>  o 

m 

lO 

m  0) 

CP  n 

R 

OP  n  o 

00  CM 

—  CP 

r-  A 

R 

R 

R 

0)  - 

0) 

r--  O  O 

R 

o  «  o 

CP  ^ 

to  o 

O 

R 

(6 

w 

n 

n  n 

^  n  00 

R 

CM  n  10 

o 

10 

CP 

R 

■ 

R 

R 

■ 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

- 

R 

CM 

o 

CM  ^ 

^ 

R 

V  O  CK 

00  0> 

to  CM 

n  p> 

R 

00  ^ 

<P 

n 

CM  o 

0)  ^  A 

R 

Of'  O 

O  10 

lO  ^ 

R 

CM 

10  CP  ^ 

R 

CP  ^  CP 

CM 

0) 

n 

R 

CM 

10 

lO 

R 

R 

CM 

il 

R 

R 

R 

R 

R 

R 

R 

1 

R 

R 

R 

R 

R 

CO 

<0 

R 

to 

CO 

CO 

CO 

R 

o 

9 

o 

R 

o 

o 

3 

3 

R 

UJ 

Ui 

IP 

R 

IP 

4P 

IP 

IP 

Z 

2  2 

z  s 

R 

z  » 

2 

2 

Z 

R 

•  M 

M  O 

1 

• 

<  m 

•  M 

R 

a  s 

a 

a 

a  s  OC 

e 

a  s  S 

a.  2 

a.  2 

a.  2 

n 

a  < 

a 

a. 

<  QC 

a  <  oc 

R 

a  <  OC 

a  < 

a  < 

a  < 

R 

V)  cx 

<0 

(0 

PC  < 

CO  oc  < 

R 

CO  oc  < 

CO  a 

CO  a 

CO  tt 

R 

o 

o  z 

o  z 

R 

0  2 

o 

o 

(9 

< 

< 

< 

< 

R 

< 

< 

< 

li 

tt  • 

oc 

PC 

oc  •  • 

R 

OC  *  * 

tt  • 

tt  ' 

tt  ' 

< 

< 

< 

H  H- 

<  H  1- 

R 

<  ^  k~ 

<  ^ 

<  1- 

<  I- 

H 

X  o 

z 

Z 

o  o 

X  o  o 

R 

zoo 

z  o 

z  o 

z  o 

U  CL 

u 

u 

a  a 

u  a  a 

R 

■ 

u  a.  0. 

u  a 

o  a 

u  a 

o 

o 

o 

CO 

o 

R 

R 

o 

o 

o 

o 

n 

1 

R 

n 

CO 

10 

R 

1 

tf) 

n 

n 

CO 

<0 

(p 

CP 

CP 

CP 

R 

CP 

CP 

CP 

CP 

CD 

(P 

CP 

CP 

CP 

R 

CP 

CP 

CP 

CP 

00 

• 

00 

00 

• 

R 

00 

00 

00 

m 

0> 

A 

0) 

0) 

m 

R 

o 

o 

a> 

A 

MO 

R 

r** 

m 

R 

10 

CP 

<P 

CP 

10 

CO 

R 

10 

10 

IP 

tn 

0> 

o» 

0» 

o> 

o> 

R 

o 

o 

0) 

A 

0) 

9> 

0) 

9* 

R 

0) 

0) 

0) 

A 

o 

o 

o 

o 

o 

o 

o 

o 

O 

n 

cn 

n 

r> 

n 

R 

n 

n 

P) 

n 

10 

CP 

CM 

R 

R 

R 

n 

lO 

R 

A 

R 

R 

e» 


SUBMERSED  MACROPHYTE  PONAR  DATA,  JULY-AUGUST.  1983  NOTE:  i.  (-)  INDICATES  MISSING  DATA 

2.  TRACE  »  LESS  THAN  0.001  G/M2 


H 

R 

« 

R 

R 

R 

R 

R 

s 

R 

R 

U  R 

c 

H 

H 

^  R 

10 

ID 

ID 

UJ  H 

K 

1 

R 

(/)  H 

h- 

R 

6 

R 

0 

o  « 

6 

d 

d 

M 

G 

R 

II 

•  H 

W 

R 

R 

H  R 

R 

R 

ik  R 

R 

R 

w  N 

UJ 

H 

II 

u 

1-  R 

U 

R 

R 

R 

Z  R 

< 

R 

in 

R 

in 

II 

m  R 

ID 

ID 

ID 

UJ  R 

u. 

R 

H 

R 

tt  R 

tt 

R 

d 

R 

o 

R 

o  « 

d 

d 

d 

tt  R 

3 

R 

R 

R 

3  R 

(/] 

R 

H 

i 

U  R 

R 

R 

R 

R 

H 

R 

R 

R 

R 

(/)  R 

R 

R 

R 

UJ  R 

Z 

R 

H 

R 

^  R 

o 

R 

H 

R 

Q  R 

K 

R 

R 

K 

R 

o 

N 

o 

R 

o  » 

o 

o 

o 

<  R 

O 

R 

H 

CN 

H 

d  R 

in 

m 

in 

U  R 

OD 

R 

M 

R 

rj 

R 

CO  R 

ID 

ID 

ID 

R 

R 

R 

R 

K  R 

R 

R 

R 

O  R 

UJ 

R 

R 

R 

O  R 

O 

R 

H 

R 

U.  R 

< 

R 

R 

R 

w  R 

U. 

R 

O 

R 

O 

R 

Q  1 

o 

Q 

O 

K  R 

tt 

R 

o 

H 

O 

R 

o  ■ 

o 

o 

O 

Z  R 

R 

in 

R 

in 

R 

in  R 

00 

00 

00 

s  » 

R 

R 

R 

^  R 

n 

n 

Cl 

M  R 

H 

H 

M 

-J 

R 

N 

R 

U 

H 

o 

R 

Oi  R 

in  O  n  t' 

OCi  m 

^  o 

UJ 

N 

R 

U1  K 

R 

R 

in 

R 

at  R 

f-  CM  O  f" 

n  o  ^ 

oat 

tt  X 

OJ 

R 

Oi 

R 

n 

R 

n  R 

n 

u.  O  S 

R 

R 

1 

1  M 

U 

H 

R 

X  UJ  C9 

R 

R 

R 

(/)  2 

R 

R 

< 

R 

R 

R 

H 

R 

II 

R 

K 

R 

R 

z 

II 

ID 

H 

CM 

R 

h«»  R 

C*)  CM  ID  O 

0)  <D  0> 

^  h-  CM 

o 

R 

R 

R 

.  .  . 

MH 

o* 

R 

r**  UJ 

D 

R 

d  R 

^  n  O  ^ 

at  od 

CM  UJ  n  in 

UJ 

z 

H 

^  O 

N 

in  R 

CM 

V  CM 

o  ^  ^ 

< 

< 

O 

II 

tt 

II 

R 

tt 

>• 

II 

♦- 

M 

R 

H- 

tt 

H 

R 

H 

o 

R 

R 

R 

H 

n 

a 

H 

Z 

R 

H 

M  R 

tt 

tt 

Z  tt  < 

II 

Z  tt 

R 

Z 

R 

Z  R 

Z  UJ 

UJ 

tt  Ul  in 

o  o 

H 

o 

R 

o  « 

in  o  z 

in  Z 

in  o  z  3 

H 

(/)  u. 

H 

in 

H 

m  R 

«  in  < 

p-*  < 

M  U.  <  K 

UJ 

R 

o 

u 

o 

N 

O  R 

^  O 

^  oo 

R 

tt  tt 

U 

tt 

R 

tt  R 

•a  tt  < 

tt  <  o 

>•  z 

H 

<  Ul 

H 

< 

H 

<  R 

«l^  <  PM 

•  X  ^ 

X  Ul  M 

I  o 

H 

X  »- 

R 

z 

R 

Z  R 

&  UJ  Z  tt 

a  UJ  tt 

UJ  K  tt  « 

a  X 

H 

o  in 

R 

O  R 

a  ^  u  Ul 

tt  UJ 

^  in  Ul  tt 

o  < 

R 

M  o 

H 

lA  U.  M  Z 

(A  U.  Z 

u.  o  z  o 

«  e- 

R 

tt  N 

R 

tt 

R 

tt  R 

tt  in 

in 

N  in  ^ 

u 

n 

R 

<  in  <M 

<  m  M 

in  M  ^ 

< 

H 

H 

R 

tt  <  •  -1 

tt  <  u 

<  .  ^  Ul 

z 

» 

H  K 

H 

R 

»>  R 

<  O  R-  U 

<  *0  -J 

3  »-  -J  K 

M 

O  O 

R 

o 

R 

O  R 

X  <  o  < 

X  <  « 

<  o  <  M 

N 

tt  & 

R 

Q. 

R 

a  R 

u  z  &  > 

u  z  > 

z  a.  >  z 

H 

R 

R 

z  ^ 

R 

R 

H 

H-  • 

R 

o 

R 

o 

R 

O  R 

in 

in 

o 

a  H 

n 

R 

H 

Ul  XL. 

R 

0) 

H 

0) 

R 

0)  R 

r** 

r* 

00 

a  w 

n 

R 

R 

H 

H 

R 

tt 

R 

R 

R 

^  R 

n 

rj 

n 

(/)  UJ 

II 

in 

R 

in 

R 

in  R 

in 

in 

m 

UJ  9 

II 

0) 

R 

0) 

R 

0)  R 

0) 

0) 

0) 

1- 

o 

M 

0) 

R 

0) 

R 

a>  R 

Oi 

0) 

at 

Z  < 

R 

0) 

R 

0) 

R 

0)  R 

0) 

0) 

at 

<  z 

H 

R 

R 

^  ■ 

tt 

R 

R 

R 

o  o 

H 

00 

II 

00 

R 

00  R 

O 

o 

o 

^  tt 

tt 

II 

in 

R 

in 

R 

in  R 

ID 

ID 

ID 

o 

UJ 

R 

R 

r* 

R 

R 

d 

f** 

h* 

o 

o. 

R 

M 

R 

« 

R 

CM  R 

CM 

CM 

CM 

o 

a. 

R 

R 

R 

^  R 

3 

H 

n 

R 

C*J 

■ 

n  « 

n 

cn 

n 

UJ 

II 

R 

R 

K 

R 

H 

R 

< 

R 

II 

H 

o 

R 

H 

1 

H 

H 

1 

-I  o 

H 

R 

CJ 

R 

<*)  R 

in 

ID 

a  z 

R 

n 

R 

UJ  M 


tt  M 

N 


(->  • 
o  o 


•J  z 


CD 


N 

R 

H  ^ 

N 

N 

H 

N 


§  Sui 

<  R  ^ 

^  N  ^ 

(/)  R  UJ 

M  R  OD 

II 

H 

R 

R  H 

a  R  M 

UJ  R  O 

>  R  oe 

►M  R  K 

tt  R  iiJ 

R  O 


A 


ALLISNER 


M 

R 

R 

R 

R 

R 

■ 

R 

R 

N 

R 

R 

■ 

R 

R 

R 

R 

R 

■ 

R 

R 

R 

R 

R 

0 

0 

0 

O 

o 

o 

H 

R 

R 

R 

0 

R 

0 

R 

R 

R 

d 

«• 

d 

d 

d 

d 

■ 

d 

R 

d 

o 

R 

o 

O 

R 

o 

R 

o 

R 

■ 

R 

R 

i 

R 

R 

M 

« 

R 

■ 

H 

R 

M 

R 

■ 

R 

R 

11 

U 

R 

R 

R 

i 

R 

R 

R 

■ 

R 

R 

H 

R 

h» 

P- 

0 

H 

0 

R 

0 

M 

R 

CM 

CM 

R 

0 

R 

0 

R 

« 

R 

n 

R 

R 

R 

d 

*- 

d 

d 

d 

d 

■ 

d 

R 

d 

o 

R 

o 

o 

R 

o 

R 

o 

R 

« 

R 

R 

« 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

■ 

R 

R 

R 

R 

R 

« 

R 

R 

R 

R 

R 

■ 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

Q 

o 

o 

O 

g 

g 

g 

Q 

R 

Q 

R 

o 

o 

R 

O 

o 

R 

Q 

R 

Q 

R 

o 

H 

0 

0 

0 

o 

o 

o 

0 

R 

10 

R 

0 

0 

M 

0 

0 

R 

o 

o 

H 

0 

0 

0 

0 

0 

R 

0 

R 

0 

R 

R 

0 

R 

0 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

N 

R 

R 

R 

R 

R 

R 

R 

n 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

o 

Q 

o 

o 

o 

g 

R 

g 

f 

o 

g 

R 

o 

g 

R 

g 

N 

g 

« 

5 

Q 

6 

6 

5 

o 

R 

5 

R 

o 

?> 

R 

?> 

o 

R 

o 

R 

o 

R 

Q 

1*^ 

P« 

K 

P* 

R 

R 

R 

R 

0 

R 

0 

n 

R 

R 

0 

R 

0 

0 

R 

0 

N 

0 

R 

R 

R 

R 

R 

R 

R 

R 

H 

H 

R 

■ 

n  n  •• 

0 

0 

O 

O  0 

P*  ^  0 

0^0^ 

0  o 

0 

sTfl 

□ 

o 

R 

M 

0  0  0 

R 

0 

R 

0  0 

CM 

R 

warn 

■ 

n 

R 

R 

H 

O  0  0 

0  d 

0 

0  d 

d  d  ^ 

0  O  0  0 

0  •“ 

o 

l.lvXl',1  13 

□ 

0 

R 

0 

0 

^  « 

R 

0 

R 

0 

CM 

0 

R 

ci 

0 

^  C4 

^  « 

0 

0 

R 

0 

0 

M 

0 

h* 

H 

R 

R 

R 

R 

■ 

R 

R 

R 

N 

n 

N 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

n 

R 

« 

« 

R 

R 

(S  O  n 

O  0 

0 

0  0 

0  P«  o 

^  po  0 

W  P^ 

0 

0  0  0 

^  ^  ^ 

0 

R 

0  0 

0  O 

n 

R 

O  O  CM 

N 

R 

R 

R 

R 

n 

O  w  « 

^  o 

0 

0  0 

0 

0  0 

^  0  ^  ^ 

n  O  CO  «- 

0  0  P*^  0  0 

(0  o  o 

R 

O  ^ 

0 

0  9  0 

0 

0 

•* 

H 

0 

0 

R 

CM 

R 

0 

0 

0  n 

0 

u 

^  U 

0 

0^0 

W  K 

0  O  M 

o  n 

W  ^ 

tt 

u  u 

0 

n 

0 

CM 

0 

R 

o 

R 

0 

N 

< 

« 

<  •- 

< 

< 

a 

< 

< 

n 

R 

0 

R 

M 

a 

K 

tt 

tt 

tt 

tt 

tt 

tt 

u 

M 

R 

N 

H 

K 

■ 

»- 

K 

R 

R 

R 

H 

tt 

R 

R 

R 

R 

■ 

R 

R 

R 

R 

N 

R 

R 

e 

R 

R 

R 

R 

R 

tt 

a  < 

a  < 

a 

tt  < 

Z  tt  < 

tt  « 

tt 

< 

tt 

R 

Z  B  < 

« 

R 

< 

tt 

< 

R 

R 

K 

< 

H 

Z  uj 

0  0 

0  0 

0 

0  0 

X  ec  ui  VI 

Z  0  0 

Z 

0  0 

Z  lAJ 

R 

0  Z 

tt  0  0 

0 

z 

0 

R 

Z  0 

Z  0  0 

N 

z 

R 

z 

lU 

l/> 

II 

o  z 

S  9 

0 

Z  3 

z 

Z  3 

3  O  Z  3 

3  1/1X3 

3  0 

z 

3 

5  z 

R 

Z  3 

O  Z  3 

z 

3 

3 

M 

3  3 

3  Z  3 

H 

3 

R 

3 

Z  3 

H 

0  < 

<  ^ 

M 

<  K 

< 

<  K 

^  0  <  K 

K  M  <  K 

P-  M 

41 

K 

^  < 

i 

0 

0  <  H 

0 

K 

K 

R 

H 

K 

R 

K 

R 

< 

H 

1/)  o 

0 

0 

m 

<  M  0 

<  «i  0 

9 

<  0 

R 

o  < 

0  M  0 

o  < 

fi 

R 

<  0 

< 

< 

R 

< 

0 

II 

9  a  < 

<  O 

M 

<  O 

< 

<  o 

u  tt  <  5 

0  M  «  5 

U  M  3  <C 

o 

U  3  < 

R 

5  ^ 

3  K  <  O 

<  u 

O 

R 

O  O 

0 

< 

5 

R 

o 

R 

U 

<  a 

tt 

M 

X 

M 

M 

«  X  « 

•-«  X  tt 

M 

tt  M 

R 

Z  M 

tt 

0  M 

z 

R 

M 

Nl 

M 

M 

M 

(/)  Z  tt 

ft  * 

0 

a  • 

tt 

tt  • 

tt  H  tt  • 

tt  0  tt  • 

tt  0  0  tt 

tt  0  tt 

• 

<  tt 

0 

K  tt  • 

<  tt 

R 

tt 

tt  tt 

■ 

tt 

H 

tt 

tt 

R 

M  u  U« 

0  o. 

0 

0  a 

0 

0  tt 

0  0  0  tt 

0  .J  0  tt 

0  ^  IM  0  tt 

0  M  0 

R 

U  0 

M 

0  0  tt 

U  0  tt 

R 

0  tt 

0  0  tt 

R 

0 

n 

0 

UJ  ^ 

tt  M  z 

z  o 

0 

z  o 

z 

z  o 

o  z  o 

0  z  o 

0  tt  z  o 

tt  z 

R 

tt 

o  z  o 

o 

R 

O 

z  o 

R 

H 

z  O 

O  tt  </) 

0  -J 

0  ^ 

0 

0  ^ 

•  N  0  «J 

0  ^ 

U  0  ^ 

•  U  0 

R 

<  > 

u 

N  0  ^ 

< 

R 

0  ^ 

0  -J 

M  «i 

0 

M  ^ 

m 

•H  «J 

O  M  ^ 

O  0  -i 

o  0 

O  « 

R 

0  o 

0 

o 

R 

O  •J 

o 

M 

R 

O 

o 

l>i« 

«J 

.  .  ^ 

^  0 

< 

-J  0 

^  0 

M  ^  0 

^  0 

M  <  • 

^  0 

M  >  ^ 

R 

o  « 

.  ^  |4| 

o 

M 

0 

R 

*•4 

0 

M 

0 

R 

M 

R 

Ui 

»-  K  ^ 

-J  H 

•D  -J  H 

^  H> 

tt  »-  U  H 

tt  3  -1  K 

tt  3  H 

tt  H  -J 

R 

O  tt 

K  ^  K 

o 

tt 

»- 

R 

tt  K 

tt 

•J  P- 

R 

K 

R 

tt 

h* 

R 

o  o  < 

<  M 

< 

«  M 

< 

<  M 

>  O  <  M 

>  <  <  M 

>  <  O  < 

M 

>>  O  < 

M 

^  > 

O 

O  <  M 

> 

R 

>■ 

> 

< 

H 

>■ 

> 

< 

II 

o.  a  > 

>  z 

Z  >  Z 

> 

>  z 

Z  tt  >  z 

X  z  >  z 

X  Z  a  >  z 

Z  tt  > 

R 

0  Z 

tt 

tt  >  z 

0 

z 

z 

R 

z  z 

z 

>  z 

R 

Z 

R 

z 

>  z 

M 

R 

R 

R 

R 

n 

R 

R 

o 

o 

o 

O 

o 

o 

o 

o 

N 

o 

R 

o 

o 

R 

o 

o 

R 

o 

R 

o 

J 

h- 

h« 

p^ 

0 

0 

N 

p- 

0 

n 

0 

0 

R 

0 

N 

0 

H 

R 

R 

R 

H 

II 

• 

N 

R 

R 

0 

0 

0 

p- 

p' 

p»- 

0 

0 

tt 

0 

0 

R 

0 

0 

R 

0 

H 

0 

0 

0 

0 

0 

0 

0 

0 

0 

N 

0 

H 

0 

II 

0 

R 

0 

0 

R 

0 

R 

0 

0 

II 

0 

0 

0 

0 

0 

0 

0 

0 

n 

0 

0 

R 

0 

0 

R 

0 

R 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

« 

0 

II 

0 

R 

0 

0 

R 

0 

R 

0 

N 

0 

0 

0 

0 

0 

0 

0 

0 

0 

tt 

0 

0 

n 

0 

0 

R 

0 

R 

0 

H 

R 

R 

• 

M 

R 

R 

R 

R 

0 

0 

0 

0 

tt 

0 

R 

0 

0 

R 

0 

R 

0 

R 

O 

o 

f) 

o 

0 

0 

0 

0 

0 

N 

0 

R 

R 

R 

R 

0 

0 

0 

0 

0 

0 

0 

0 

O 

0 

0 

R 

0 

0 

R 

0 

0 

H 

C* 

0 

0 

0 

0 

0 

0 

CN 

■ 

0 

0 

R 

0 

0 

R 

0 

R 

0 

R 

R 

R 

R 

R 

0 

0 

0 

0 

0 

0 

0 

0 

0 

R 

0 

0 

M 

0 

0 

R 

0 

R 

0 

tt 

R 

R 

H 

II 

N 

H 

R 

tt 

R 

R 

N 

H 

N 

R 

R 

R 

■ 

fl 

R 

H 

R 

R 

• 

0 

0 

0 

« 

0 

0 

R 

0 

•p* 

H 

CM 

0 

R 

R 

0 

tt 

R 

R 

R 

R 

N 

<D 


0 


312843499995  6.0  MYRIO.  SPICATUM  129.1  93.7  3500  1500  0.5  0.3 

NITELLOP.  OBTUSA  65.6  22.5 


Q 

■ 

■ 

«  ■ 

o  •»  o  • 

0 

fi  * 

0 

Q  0 

0 

9  • 

0 

O  0 

o 

■ 

0 

Q 

o 

o  «  o  ■ 

O  0 

O  0 

o  ■ 

lO  0 

10 

0 

10 

■ 

^  0  ^  0 

IP  0 

IP  0 

IP  0 

fO  0 

CO 

0 

CO 

II 

■ 

■ 

■ 

0  0 

•  ■ 

1  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8 

10 

■ 

i 

• 

« 

0  0 

8:8  : 

ID  R  lO  0 

8 _ j 

0 

8  ; 

8 _ i 

8  : 

0 

8 

0 

0 

0 

0 

8 

c- 

n 

■ 

N 

(*)  0  CO  0 

0  0 

n  0 

0 

n  0 
0 

CO  0 

0 

fO  0 

0 

CO 

0 

0 

CO 

(0  IP  CM 

i 

■ 

0  0 

IP  0  CM  IP  0 

0 

^  O  c<  0 

0 

O  0 

0 

IP  CO  Ip  o  10  0 

0 

«  0 

o> 

0 

0 

CO  ^  ^  n 

•  ^  O 

n 

m  0  lO  0 

c*  K  IP  ii 

lO  IP  0 

flO  0>  ^  ^  ^  ^  ii 

O  IP  0 

CM 

O 

0 

«-  O  CP 

n 

■ 

n  0  10  (0  0 

10  ^  0 

O  0 

CD  ^0 

tf)  ^  0 

n 

0 

CO  ^ 

N 

i 

N 

N 

0  0 
0  0 
0  0 

0  0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

eo  o>  <0 

H 

0 

0 

0 

■ 

ii  0 

0  0 

0  0 

lO  0  Ip  0)  ■ 

•  0  •  •  0 

0 

0 

0 

(0  0)  O  0 

0 

0 

0 

CD  ^  0 

0 

0 

0 

m  ^  c-  ^  0 

0 

0 

0 

^  CO  0 

0 

0 

0 

0 

0 

^  IP  N  ^ 

g-O 


a  O 
0) 


(M  n « 
O  M 


^  Oi 
a 


CM  ^  Cl  ^  » 

CM  ^  ^ 


< 

< 

0 

tt  < 

2  “ 

tt 

M  Z  tt  < 

M  tt  < 

04 

z 

tt 

Z  to 

<o 

R 

Ul  10 

Z  2  Ui 

S  ifa! 

Z  2  tt  Ul  to 

2  to 

2  Ul  10 

< 

2 

tt 

Ul 

3  O 

3 

0 

Z  3 

3  O  Z 

3  Z 

3  0  0  Z  3 

5  3 

O  Z  3 

2 

o 

o 

Z 

H  h- 

K 

0 

<  K 

*-  10  < 

f-  < 

W  (0  U.  <  H 

to 

CO  <  K 

10 

u. 

< 

<  0 

9 

0 

00 

<  o 

< 

<  o  *<«  a 

O  tt 

O  tt 

mi 

o 

04 

o  o 

O 

0 

<  o 

U  tt  < 

O  < 

O  tt  tt  »  <  o 

tt  o 

tt  »  <  o 

< 

tt 

tt 

< 

*  M 

0 

M 

M  <  M 

M  M 

M  <  lu  O 

< 

^  o  M 

> 

< 

Ul 

04 

a  a  > 

0 

tt  • 

tt  Z  tt 

tt  tt 

tt  Z  K  tt  tt  • 

?  • 

Z  tt  tt  • 

Z 

z 

K 

0.  to  a 

0. 

0 

Ul  tt 

10  U  Ul 

lO  UJ 

10  U  to  tt  Ul  tt 

U  tt 

a  tt  Ul  tt 

u 

to 

Ul 

10  o 

o 

0 

2  O 

M  2 

2 

M  O  <  2  O 

^  o 

M  <  2  o 

< 

M 

o 

2 

•  ^ 

•J 

0 

10  -1 

•  tt  lO 

'  to 

'  tt  N  2  10  ^ 

tt  mJ 

K  2  10  .1 

mJ 

tt 

N 

CO 

<0-1 

-1 

0 

M  -1 

o  « 

o  « 

O  -1 

mi 

M  mi 

mi 

04 

PC  M  U1 

UJ 

0 

^  UJ 

M  •  «J 

M  *  «  •  «*ii  Ul 

•  Ul 

•  ’  miUi 

Ul 

mi 

<  (K  H 

H 

0 

-J  H 

tt »-  .J 

tt  •J 

tt  K  K  K  -1  H 

►-  H 

H  K  ^  K 

H 

u* 

K 

mi 

I  >  Ml 

0 

<  ts 

>  o  < 

>  < 

>  O  O  O  <  M 

O  M 

O  O  <  M 

o 

O 

< 

O  Z  Z 

2 

0 

0 

>  2 

Z  tt  > 

z  > 

Z  tt  tt  tt  >  2 

tt  2 

tt  tt  >  2 

2 

tt 

tt 

> 

O 

O 

0 

■ 

O 

O 

o 

O 

O 

O 

O 

IP 

IP 

0 

0 

IP 

0) 

0) 

0 

r- 

CO 

n 

0 

0 

CO 

10 

m 

lO 

< 

< 

< 

0) 

0) 

0 

0) 

0) 

01 

0> 

0 

0 

o» 

0) 

9> 

0 

0) 

0 

0> 

0 

0 

0 

00 

0> 

0) 

0 

0) 

0) 

0) 

0 

0 

0 

0 

0) 

0) 

0 

0> 

0) 

01 

0 

0 

0 

00 

0 

< 

n 

< 

< 

< 

<• 

lO 

lO 

0 

w 

< 

<■ 

< 

10 

to 

10 

CO 

(0 

0 

CO 

CO 

CO 

CO 

CM 

CM 

CM 

CO 

CO 

0 

CO 

CO 

« 

CO 

CD 

CD 

CP 

CM 

CM 

0 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

0 

CO 

CO 

■ 

o 

CO 

CO 

CO 

CO 

CO 

CO 

^  m 


uj  ^  n 


«  flO  O  CD 
^  r> 


A'  3^ 


4083  500691 


L  - 


314088  500708  5.0  POT.  RICHARDSONI  12.1  6.3  3900  150  0.3 

VALLtSNERtA  AMER  111.9  54.7 


MYRIO.  SPICATUM  37.4  30.0 


I 


10  tf> 
ip  an 


O  iP  n 


n  10 


•H  a 
2  ui 

o  s 

(O  < 

g>< 

5  S  a 
M  S  $ 

a  Z  <0 
.  .  ^ 
^  H  -j 

o  o  < 

6  a  > 


i 

B 

B 

■ 

B 

■ 

i 

B 

a 

M 

fl 

B 

o  » 

O 

o 

o 

O 

O 

O 

o 

« 

o 

O 

o 

■ 

o 

B 

o 

O 

• 

• 

u 

N 

B 

■ 

d 

d 

o  • 

d 

o 

d 

o 

o 

o 

O 

o 

d 

o 

■ 

o 

o 

o 

B 

o 

B 

o 

o 

1 

B 

R 

M 

B 

B 

■ 

fl 

B 

■ 

B 

M 

B 

a 

■ 

R 

p) 

n 

^  H 

CM 

CM 

CM 

o 

o 

o 

■ 

B 

R 

o 

o 

• 

K 

B 

B 

d 

d 

o  • 

d 

o 

d 

o 

o 

o 

o 

o 

d 

o 

M 

o 

d 

o 

B 

o 

B 

o 

o 

■ 

B 

B 

B 

fl 

B 

■ 

B 

a 

B 

B 

B 

B 

B 

B 

B 

B 

R 

B 

B 

B 

B 

B 

B 

B 

B 

N 

o 

o 

9  ■ 

Q 

Q 

Q 

Q 

Q 

o 

o 

o 

Q 

o 

B 

o 

g 

o 

B 

2 

B 

2 

2 

to 

to 

o  • 

o 

o 

o 

o 

o 

00 

00 

9 

o 

o 

B 

o 

o 

o 

fl 

o 

B 

o 

o 

^  1 

to 

to 

to 

to 

to 

to 

to 

to 

B 

9 

iP 

A 

R 

A 

B 

A 

A 

^  ■ 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

N 

Q 

o 

Q  ■ 

Q 

Q 

Q 

Q 

o 

Q 

Q 

o 

ft 

ft 

B 

ft 

ft 

ft 

B 

ft 

B 

ft 

g 

O 

Q 

O  ■ 

O 

5 

O 

O 

o 

o 

O 

o 

ft 

ft 

B 

ft 

ft 

ft 

B 

ft 

H 

ft 

B 

ft 

0) 

o 

M 

p* 

p* 

CM 

CM 

CM 

Q 

B 

g 

B 

g 

B 

g 

g 

n 

P) 

Pi  ■ 

a 

CM 

n 

n 

P> 

B 

B 

R 

n 

n 

B 

B 

B 

B 

B 

a 

to  0)  (0 

to  ^  to 

n  ■ 

00  n 

ID 

to  P» 

^  00  O 

n 

a> 

A 

P 

p>  p  o 

B 

A 

A 

B 

n 

B 

A 

CM 

fl 

B 

R 

O  eo  6  O 

M  00  n 

0)  ■ 

V  O 

O  n 

OO  CM  CM 

CM 

9 

to 

c^  to  d 

CM 

B 

o 

CM 

B 

fl 

CM 

A 

to  I 

CM 

CM  ^ 

CM  P* 

p 

IO 

B 

CM 

p 

A 

B 

A 

fl 

A 

P) 

B 

B 

B 

B 

B 

B 

B 

B 

B 

« 

M 

1) 

B 

U 

B 

II 

B 

n 

B 

N 

B 

B 

fl 

^  W  P) 

O  a  n 

00  ■ 

Cl  O 

00 

<A  ^ 

P-  00  P> 

»» 

00 

o 

CM  to 

to 

B 

CM 

CM 

B 

A 

B 

A 

A 

B 

B 

B 

a  ^  O 

^  ^  CM 

to  ■ 

CM  ^ 

0) 

0)  d 

0)  n  0) 

10 

CM 

to 

4 

1 

0 

B 

A 

CM 

A 

B 

A 

B 

a 

P 

p*  a 

00  ■ 

CM  CM 

n  9 

CM 

P) 

o 

P 

CM 

A 

A 

11 

N 

N 

n 

B 

B 

n 

B 

H 

n 

B 

N 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

M  B 

^  B 

B  ■ 

B  < 

B 

B 

^  B 

B 

B 

B 

B 

M  B 

B 

M 

B 

B 

tt 

tt 

Z  U1 

2  Ui 

UI  1 

UI  to 

UI 

UI 

2  UI 

UI 

UI 

UI 

UI 

2  UI 

B 

2 

2 

2 

B 

Ui 

A 

o  s 

Sx 

2  ■ 

X  3 

Z 

X 

O  X 

X 

Z 

X 

X 

O  X 

B 

O 

O 

B 

O 

B 

Z 

z 

to  < 

CO  < 

9  ■ 

<  K 

< 

< 

to  « 

< 

< 

< 

to  < 

B 

t/i 

A 

N 

A 

B 

< 

< 

o 

o 

o 

o 

B 

O 

O 

B 

O 

B 

B  ^  < 

B  < 

<  ■ 

<  o 

< 

»  < 

B  »  Ml 

< 

< 

< 

< 

B  »  < 

» 

B 

» 

tt 

B 

tt 

B 

K 

fl 

< 

*  <  O  ^ 

•  ^  ^ 

m  ■ 

M 

O  •« 

<  O  M 

>«• 

m 

<  O  M 

o 

B 

O 

< 

< 

B 

< 

8 

m 

0.  X  at  tt 

a  X  B 

B  ■ 

B  • 

B 

B  B 

Z  B  B 

B 

B 

B 

B 

X  B  B 

B 

B 

tt 

X 

X 

B 

X 

B 

ft 

tt 

&  U  B  UI 

a  o  UI 

UI  ■ 

UI  a. 

UI 

B  UI 

O  B  UI 

UI 

UI 

UI 

UI 

U  B  UI 

B 

B 

K 

o 

II 

U 

A 

B 

A 

A 

<0  tM  <  2 

to  «H  z 

2  ■ 

2  o 

2 

2  2 

M  <  Z 

Z 

2 

Z 

2 

M  <  2 

< 

B 

< 

M 

B 

M 

R 

2 

2 

B  2  lO 

B  U) 

to  ■ 

to  «J 

to 

Z  to 

B  Z  to 

to 

to 

to 

to 

B  2  to 

Z 

B 

2 

tt 

tt 

tt 

H 

A 

A 

<  « 

< 

M  ■ 

M  «J 

M 

«i4 

M 

B 

B 

R 

tm 

M 

B  * 

B  <  «J 

«J  ■ 

«J  UI 

.  ^ 

•  •  .J 

.  .  ^ 

B 

fl 

B 

•1 

<  »-  H  ^ 

<  K  ^ 

«J  ■ 

^  K 

P*  -J 

P  K  J 

•J 

_l 

K  P  -J 

P 

n 

P 

P 

P 

B 

P 

B 

z  o  o  < 

Z  O  < 

<  ■ 

<  •-< 

< 

o  < 

O  O  < 

< 

< 

< 

O  O  < 

O 

O 

o 

o 

N 

o 

B 

< 

< 

u  a  a  > 

u  a  > 

>  « 

>  2 

> 

Q.  > 

Q.  Ol  > 

> 

> 

> 

> 

0.  a  > 

a 

A 

CL 

a 

B 

tt 

• 

> 

> 

B 

B 

B 

o 

o 

o  ■ 

o 

o 

O 

O 

O 

to 

to 

to 

o 

o 

B 

O 

o 

o 

B 

o 

B 

o 

o 

B 

R 

to 

to 

(0  « 

to 

to 

P* 

p 

p 

to 

to 

to 

iO 

9 

B 

A 

A 

A 

A 

a 

A 

A 

B 

B 

R 

B 

R 

R 

9 

9 

(0  0 

to 

to 

P» 

P 

p 

p> 

P) 

n 

9 

9 

B 

A 

R 

P 

P 

O 

o 

CM 

CM 

CM 

It 

CM 

CM 

K 

CM 

n 

n 

n 

R 

P) 

n 

N 

P* 

P*  « 

p» 

p* 

P* 

P 

p 

P 

P 

p 

P 

n 

P 

n 

P 

p 

p 

B 

p 

R 

P 

p 

o 

Q 

Q  « 

Q 

o 

Q 

o 

o 

o 

r> 

o 

O 

O 

O 

g 

g 

B 

g 

N 

g 

g 

0 

o 

O  • 

O 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

R 

o 

R 

o 

o 

to 

to 

to  « 

CO 

to 

to 

to 

to 

to 

lO 

to 

to 

to 

fl 

A 

A 

A 

B 

A 

B 

A 

A 

B 

B 

B 

• 

9 

o  ■ 

o 

Q 

to 

to 

to 

o 

o 

o 

p 

p 

P 

o 

2 

B 

2 

R 

A 

5 

9 

00 

O  " 

o 

O 

00 

9 

00 

o 

o 

o 

A 

A 

K 

A 

o 

o 

B 

o 

R 

O 

o 

O 

O 

o 

o 

o 

O 

o 

B 

o 

B 

R 

^  ■ 

B 

B 

B 

« 

B 

fl 

n 

P> 

P> 

n  N 

PJ 

P) 

n 

p> 

p) 

n 

p) 

p> 

P) 

n 

n 

m 

n 

n 

B 

C^ 

n 

B 

B 

M 

B 

B 

R 

n 

B 

B 

R 

B 

B 

B 

R 

B 

N 

B 

10 

9 

^  i 

CM 

P) 

CM 

p> 

CM 

n 

CM 

B 

p) 

A 

B 

A 

fl 

a 

B 

B 

R 

n  O 


O 

6 


o 

6 


to 

N  ^ 


z 

< 


2 

U> 


< 

> 


O 

00 


n 


n 


L-  37 


108  5007: 


■ 

R 

N 

tt 

1 

R 

R 

— •  ■ 

R 

R 

M 

R 

*  ■ 

z 

1 

R 

R 

u  ■ 

o 

R 

CM  R 

CM 

CM 

CM 

CM 

CM 

■ 

R 

o 

« 

O 

1* 

in  N 

K 

R 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

R 

d 

tt 

d 

R 

O 

^  ■ 

Q 

R 

R 

R 

•  ■ 

s 

R 

R 

R 

K  i 

R 

R 

u.  « 

R 

R 

M 

w  N 

Ui 

R 

R 

N 

H 

t-  N 

u 

M 

R 

M 

R 

N 

z  ■ 

R 

h*  R 

♦ 

CM 

CM 

CM 

ID 

ID 

R 

A 

N 

o 

R 

o 

M 

UI  R 

u. 

R 

R 

tt 

R 

tt  ■ 

tt 

R 

^  R 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

M 

d 

M 

d 

R 

o 

N 

a  R 

3 

R 

R 

N 

N 

M 

D  R 

tn 

R 

R 

R 

tt 

U  R 

R 

u 

R 

tt 

N 

N 

R 

R 

R 

R 

R 

N 

z 

R 

R 

M 

H 

<  ^ 

in  R 

R 

R 

« 

M 

UI  R 

z 

R 

R 

N 

R 

< 

^  R 

o 

R 

R 

« 

R 

R 

o 

o  > 

H- 

R 

R 

tt 

R 

R 

Q 

Z  R 

K 

R 

Q  • 

o 

O 

o 

Q 

o 

CM 

CM 

CM 

o 

o 

o 

Q 

o 

R 

o 

tt 

CM 

R 

CM 

a  o 

<  R 

O 

R 

tt  R 

tt 

tt 

10 

tt 

tt 

r* 

o 

o 

o 

in 

in 

R 

in 

A 

R 

A 

tt 

z  • 

O  R 

tt 

« 

CM  R 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

R 

CM 

M 

H 

o 

■ 

R 

R 

■ 

II 

(/) 

H  R 

R 

R 

M 

(/>  z 

O  R 

UI 

R 

fl 

M 

H 

•-«  < 

O  R 

O 

R 

fl 

R 

R 

H 

M 

z  z 

U.  R 

< 

R 

R 

R 

M 

N 

»- 

’  R 

Ik 

R 

Q  • 

Q 

O 

Q 

o 

o 

Q 

O 

O 

Q 

ft 

ft 

o 

o 

R 

o 

R 

Q 

N 

Q 

(/) 

« 

tt 

R 

o  ■ 

O 

o 

Q 

o 

o 

O 

O 

O 

Q 

ft 

ft 

o 

5 

R 

o 

R 

O 

N 

o 

UJ  (/) 

Z  R 

3 

R 

tt  R 

tt 

tt 

tt 

tt 

tt 

5 

ft 

R 

R 

K  (/) 

O  R 

in 

R 

r>  R 

n 

n 

CD 

n 

CD 

CD 

CD 

s 

CM 

CM 

R 

CM 

II 

CM 

R 

CM 

<  Ui 

M  R 

fl 

R 

R 

H 

O  -1 

R 

O  tt 

R 

R 

11 

R 

CM  R 

O 

tt 

tt  00 

tt  ^ 

tt  ^ 

tt  «  tt  CM 

tt  ^  tt 

n  CM  tt 

O  CD 

m  CM 

—  O  00 

R 

A  A 

R 

CM 

Q  * 

UI 

R 

R 

R 

R 

z 

UJ  H 

R 

CM  H 

n  tt 

CD  ^ 

00  tt 

tt  tt 

O  CM  •-  n 

^  CD  CD 

tt  tt  0) 

CD  V 

A  CM 

O  CM  « 

O  CM 

R 

CM  CD 

R 

CM 

R 

A 

tt 

Ui 

tt  Z  CM 

R 

«  R 

CD 

CM  tt 

CM  CM 

^  CD 

tt 

tt  — 

CM  ^ 

OD  •- 

^  CD 

CM  CM 

R 

in 

R 

0 

R 

0 

o 

u.  O  Z 

R 

•• 

R 

CM 

R 

CM 

^  < 

1  M 

R 

R 

tt 

R 

>  a 

Z  UI  O 

R 

M 

N 

W  K 

in  2 

W' 

R 

H 

N 

< 

R 

R 

H 

R 

N 

H 

R 

tt 

« 

11 

tt 

R 

M 

K 

K 

R 

R 

tt 

z 

n 

o  « 

tt 

tt  V 

CD  tt 

-  o 

tt  ^ 

O  tt  OO  00 

tt  tt 

o>  tt  n 

♦  o 

tt  ID 

CD  A  - 

^  « 

R 

^  0 

M 

V 

A 

UJ 

(9 

R 

R 

N 

N 

K 

M 

R 

CM  R 

O 

CM 

tt  « 

CM  C 

^  tt 

tt  r** 

•-  CM  d  tt 

^  tt 

o>  tt  d 

«  CM 

•“  tt 

d  lO 

A  A 

R 

0  in 

N 

CM  UJ 

M 

A 

N 

O 

UI 

Z 

R 

tt  R 

CM 

CM 

CD  00 

CD  ^ 

tt  ^ 

f- 

OD  CD 

CM 

CM  ^ 

^  If) 

CM  CD 

II 

^  0 

N 

n  o 

0 

z 

R 

R 

N 

A  < 

n 

c 

N 

H 

tt 

M 

M 

> 

R 

H 

K 

It 

tt 

R 

R 

It 

O 

R 

R 

tt 

II 

II 

R 

R 

N 

H 

R 

M 

tt 

tt  R 

tt 

tt 

M  tt 

tt 

tt 

•-I  tt 

1-4  tt 

>-•  tt 

tt 

tt 

tt 

Z  tt 

tt 

N 

tt 

N 

0 

R 

H 

Ui  R 

UI 

Ui 

Z  UI 

UI 

Ui 

Z  UI 

tt  Z  UI 

Z  UI 

Z  UI 

Z  UI 

Z  UI 

tt  Ui 

UI 

R 

UJ 

R 

A  D 

A 

H 

s  • 

Z 

Z 

o  z 

in  z 

z 

OZ 

z  o  z 

o  z 

3  Z 

r>  z 

3  Z 

D  Z 

Z 

R 

Z 

Z  O 

Z 

II 

R 

ME  R 

< 

< 

in  < 

3  < 

in  < 

Ui  tt  < 

tt  < 

H  < 

K  < 

H-  < 

tt  < 

< 

R 

< 

fl 

UJ 

R 

UJ 

N 

Ui 

R 

o 

UI 

o 

O  O 

o 

<  in 

< 

< 

R 

O  < 

O 

N 

»- 

R 

<  R 

< 

< 

tt  < 

Z  < 

»  < 

tt  < 

<  tt  »  < 

tt  »  < 

U  3  < 

O  < 

U  < 

B  Z  < 

z  < 

R 

z  < 

N 

<  tt 

R 

< 

N 

>  Z 

R 

m*  H 

M 

M 

<  M 

urn  m 

o 

<  M 

z  <  o 

<  O  M 

M  D.  M 

m  M 

M  M 

UI  o  *-« 

O 

R 

o  •- 

11 

Z  UI 

Z 

H 

z  o 

tt  R 

ft 

tt 

X  tt 

z  a 

tt  tt 

Z  OE 

<  X  ft  tt 

Z  tt  tt 

tt  tt  tt 

tt  tt 

tt  tt 

K  K  tt 

tt  tt 

R 

ec  oc 

N 

<  Z 

< 

a  X 

• 

Ui  R 

UI 

UI 

U  Ui 

<  UI 

tt  UI 

O  UI 

U  O  tt  UI 

U  tt  UI 

tt  M  UI 

tt  UI 

tt  UI 

tt  tt  UI 

tt  UI 

R 

tt  UI 

R 

W  K 

o 

o  < 

R 

Z  R 

Z 

z 

«« z 

q  Z 

s  Z 

M  Z 

►M  •«  z 

M  <  z 

tt  Z 

z 

sss 

<  z 

• 

<  Z 

II 

z 

• 

H 

tt  H 

R 

in  R 

in 

in 

tt  in 

O  in 

Z  in 

tt  tt 

<  tt  Z  tt 

tt  Z  tt 

•  U  tt 

•  tt 

•  tt 

Z  tt 

R 

Z  ifl 

R 

<  < 

< 

II 

o 

R 

M  R 

m 

M 

m 

•H 

ul  W 

M 

O  M 

O  M 

O  M 

N4 

R 

R 

UI  tt 

R 

Ui 

It 

< 

R 

«l  ■ 

•1 

•  ^ 

>  ^ 

•  U 

•  «J 

Q  •  •  -i 

'  •  u 

m  •  ^ 

M  ^ 

•  >  u 

•  ^ 

t 

• 

tt 

D  UI 

tt 

r> 

z 

R 

•I  ■ 

K  .i 

H-  ^ 

H  .1 

O  H-  H  -1 

H  »-  -J 

K  K  -J 

B  ^ 

ft  ^ 

H  K  ^ 

K  ^ 

K  ^ 

O  H 

N 

o 

tt 

R 

<  R 

< 

< 

o  < 

O  < 

o  < 

o  < 

-J  O  O  < 

O  O  < 

>  O  < 

>-  < 

>  < 

O  O  < 

o  < 

O  < 

-1  UJ 

R 

>  R 

> 

> 

a  > 

a  > 

a  > 

0.  > 

Ui  &  a  > 

&  a  > 

Z  tt  > 

z  > 

z  > 

tt  tt  > 

tt  > 

tt  > 

tt 

UI  Z 

tt 

UI 

R 

R 

n 

z 

R 

R 

R 

II 

II 

H  ' 

R 

o  « 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

R 

o 

tt 

o 

II 

O 

tl 

a  H 

R 

R 

H 

n 

n 

UI  Ik 

R 

tt  R 

tt 

tt 

n 

r* 

n 

0) 

0) 

0> 

h- 

R 

h- 

CD 

n 

CD 

H 

eo 

O  w 

R 

fl 

0) 

R 

N 

R 

tt 

R 

N 

R 

in 

UI 

R 

R 

« 

tt 

II 

• 

UJ 

s 

H 

1  R 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

R 

1 

R 

1 

II 

►- 

H  O 

R 

R 

R 

n 

in 

Z  <  -1 

R 

R 

ti 

D 

<  z 

R 

R 

O 

tt 

R 

R 

II 

II 

D 

o  o 

R 

CM  R 

CM 

CM 

tt 

tt 

tt 

5 

R 

< 

^  tt 

tt 

R 

CM  R 

CM 

CM 

o 

o 

o 

o 

o 

o 

» 

R 

t 

O  UI 

R 

CM  M 

CM 

CM 

OI 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

n 

1 

II 

1 

R 

1 

1 

> 

O  tt 

R 

^  R 

n 

II 

II 

R 

U  tt 

R 

^  R 

u 

n 

3 

R 

n  R 

W 

n 

CD 

CD 

CD 

CD 

CD 

CD 

n 

(D 

CD 

R 

tt 

tt 

11 

■D 

UJ 

R 

H 

11 

II 

K 

R 

R 

11 

• 

< 

H 

H 

M 

11 

< 

u 

R 

u 

n 

n 

tt 

n 

K 

R 

M 

< 

^  o 

R 

^  R 

CM 

n 

CM 

CD 

CM 

CD 

CM 

n 

N 

CM 

N 

CD 

CM 

O 

tt  z 

R 

R 

tt 

UI 

R 

a 

tt 

• 

< 

R 

z 

R 

o 

R 

Q. 

o  • 

R 

Of 

CD 

in 

A 

PS 

R 

3.0  ELOOEA  CANADENS  308.0  211.7  2400 


1 


o 

d 


o 

d 


(p 


M 

R 

R 

R 

M 

R 

R 

i 

R 

R 

fl 

M 

R 

■ 

R 

N 

M 

0 

0 

o 

o 

o 

0 

R 

0 

0 

CO 

R 

CO 

R 

CO 

o 

N 

Cl 

6 

d 

d 

d 

0 

0 

0 

d 

R 

o 

o 

o 

R 

d 

R 

d 

N 

R 

R 

R 

H 

H 

R 

R 

R 

N 

R 

R 

R 

N 

M 

R 

R 

N 

N 

H 

R 

N 

« 

H 

« 

M 

N 

C4 

CM 

0 

0 

0 

R 

0 

0 

B 

R 

B 

■ 

B 

II 

■ 

R 

■ 

O 

N 

6 

6 

d 

d 

d 

0 

0 

0 

d 

i 

o 

o 

o 

R 

d 

H 

d 

N 

■ 

R 

R 

II 

R 

tt 

R 

N 

■ 

R 

R 

N 

R 

R 

R 

N 

R 

H 

H 

« 

R 

R 

R 

N 

R 

tt 

R 

■ 

■ 

tt 

H 

■ 

■ 

■ 

H 

Q 

■ 

Q 

Q 

Q 

Q 

Q 

Q 

o 

o 

Q 

• 

o 

o 

o 

tt 

Q 

■ 

Q 

O 

■ 

O 

o 

N 

o 

o 

8 

8 

5 

8 

8 

■ 

8 

o 

8 

R 

8 

H 

8 

1 

H 

n 

0 

0 

<0 

0 

0 

r-* 

■ 

1*- 

■ 

R 

■ 

■ 

R 

4“ 

R 

H 

R 

■ 

R 

M 

■ 

H 

N 

R 

R 

H 

R 

R 

R 

fl 

Q 

M 

Q 

Q 

Q 

0 

rt 

Q 

o 

Q 

rt 

■ 

0 

o 

R 

0 

R 

Q 

5 

R 

o 

?> 

H 

5 

Q 

Q 

o 

5 

5 

5 

R 

o 

Q 

o 

R 

o 

R 

Q 

ID 

R 

ID 

ID 

Q 

Q 

0 

0 

0 

5 

H 

0 

R 

o 

R 

o 

*“ 

0 

0 

0 

0 

R 

0 

0 

0 

■ 

0 

■ 

0 

R 

R 

tt 

R 

• 

R 

R 

0) 

ID 

R 

o  - 

RT  « 

10  0) 

V  0 

r-  »■  0 

f** 

0  0  o  o 

O  0  0 

t-  0 

R 

N 

R 

CD 

R 

R 

R 

R 

R 

H 

ID  d 

o 

^  O  n 

CO 

o  (0  (0 

0  0 

0  0^0 

d  d  ^  0 

o>  d 

R 

0 

0  0 

R 

0  N 

R 

0 

rs 

R 

f** 

10 

0 

0 

R 

B 

0 

R 

R 

c*> 

R 

H 

R 

R 

H 

R 

N 

R 

R 

R 

R 

R 

R 

R 

R 

R 

M 

R 

n 

H 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

O 

^  n 

A  tfl 

0  0^ 

^  <n 

o  49 

o>  o 

CO  ^  0  B 

0>  0  o 

CD  0 

N 

O 

B 

^  0 

N 

^  0 

R 

0  0 

C4 

R 

«  O 

<n  O 

M  0  ^ 

0  n 

^  O  CO 

0  0 

RT  0  ^  0 

o  o  ^  o> 

o  o 

R 

o 

0 

■ 

O 

■ 

0  0 

n 

R 

O 

A 

0) 

CO 

0 

R 

0 

0 

R 

0  0 

R 

0 

R 

H 

R 

R 

R 

R 

R 

■ 

R 

R 

R 

N 

R 

R 

N 

R 

R 

R 

■ 

R 

R 

R 

R 

R 

R 

flD 

i 

tt 

B 

tt 

tt 

tt 

tt  B 

tt 

tt  B 

^  B 

R 

B 

R 

tt 

M 

B 

“5 

z 

H 

S  Ui 

Z  UI 

0  3  Z 

0  z 

0  z  z 

Z  UI 

0  z  z 

Z  Z  0 

Z  0 

R 

z 

Z 

Z  0 

R 

z  z 

R 

Z  0 

Q 

z 

1 

3  Z 

3  Z 

2  O  Z 

z  a 

Z  o  z 

o  z 

z  c  z 

H 

o  z  z 

3  Z 

■ 

z 

z 

z  z 

R 

a  3 

R 

z  z 

R 

< 

< 

UI  K 

UI 

UI  H 

< 

W  H 

K  < 

K  < 

R 

K 

K 

< 

■ 

K  < 

< 

R 

< 

< 

O  <  < 

O  < 

o  <  < 

< 

O  <  <  0 

<  <  0 

4C 

R 

< 

< 

< 

R 

<  < 

R 

< 

tt 

u 

R 

< 

o  < 

B  U 

B 

<  B  U 

B  < 

<  B  U  Z 

B  u  Z  < 

o  < 

R 

o 

U 

u  < 

R 

B  U 

R 

u  < 

1*1 

M 

R 

M  m 

Z  UI  M 

Z  UI 

Z  UI  M 

UI  M 

Z  UI  •-■  0. 

0  M  B  M 

Ri*  M 

■ 

tm 

m 

M 

R 

UI  M 

tt 

M  M 

z 

a 

R 

0.  oc 

a  tt 

<  z  a. 

<4  Z 

«  z  a 

Z  tt 

<  Z  tt  (A 

z  a  0  tt 

B  B 

R 

B 

B 

B  B 

R 

Z  B 

R 

B  B 

K 

ID 

R 

ID  Ut 

0  UI 

U  0 

o 

U  »•  0 

^  UI 

U  ►-  0 

K  0  M  UI 

0  0 

R 

0 

0 

0  0 

R 

K  0 

R 

0  0 

7 

R 

2 

z 

z 

Z 

z 

z  z 

Z  B 

Z  tt  Z 

Z 

R 

z 

■ 

z 

H 

Z 

< 

fl 

*  ID 

•  0 

<  <  • 

^  < 

<  <  • 

<  0 

<  <  •  O 

<  0  0 

•  0 

R 

0 

R 

<  • 

R 

•  0 

oe 

O 

R 

O 

o 

UI  B  O 

UI  B 

UI  B  O 

B  M 

UI  B  O 

BO  *-• 

o 

R 

O 

O 

N 

O 

•M 

R 

B  O 

R 

o  « 

UJ 

R 

»-*  U 

o  UI  IM 

O  UI 

O  UI  M 

UI 

O  0  M  * 

UI  '  «l 

R 

*•14 

*-* 

C4 

R 

UI  M 

H 

m  ^ 

a 

R 

B  U 

B  -i 

d  H  B 

O  ♦- 

S  »-  B 

H  -1 

O  K  B  K 

K  tt  H  -1 

B  -1 

B 

B 

B  ^ 

R 

K  B 

B  •J 

u/ 

> 

R 

>  < 

>  ^ 

.J  UI  > 

^  UI 

-1  UI  > 

UI  < 

uJ  0  >•  O 

0  >•  O  < 

>-  < 

R 

V 

> 

> 

< 

R 

0  >• 

R 

>■  < 

Z 

s 

R 

%  > 

S  > 

UI  z  Z 

UI  Z 

UI  X  Z 

I  > 

UI  Z  Z  tt 

Z  Z  B  > 

Z  > 

R 

Z 

Z 

Z 

> 

R 

Z  Z 

R 

Z  > 

M 

R 

R 

R 

R 

R 

R 

R 

R 

o 

R 

o 

o 

0 

0 

0 

o 

O 

o 

o 

R 

o 

o 

o 

R 

o 

R 

o 

R 

R 

rj 

R 

n 

n 

0 

0 

0 

0 

0 

0 

0 

R 

0 

0 

R 

n 

R 

n 

R 

R 

R 

R 

R 

R 

R 

R 

R 

■ 

R 

H 

R 

R 

R 

H 

1 

R 

1 

1 

1 

1 

1 

1 

1 

1 

» 

R 

u 

tt 

t 

H 

1 

R 

M 

R 

R 

R 

■ 

R 

H 

R 

R 

H 

R 

R 

R 

M 

R 

fl 

■ 

tt 

R 

R 

R 

R 

R 

1 

R 

1 

1 

1 

1 

1 

1 

1 

1 

1 

H 

R 

1 

R 

1 

R 

R 

■ 

R 

R 

■ 

R 

R 

R 

tt 

tt 

R 

R 

N 

R 

R 

R 

« 

R 

R 

R 

n 

R 

R 

li 

R 

H 

R 

« 

■ 

tt 

R 

ot 

0 

0 

0 

0 

0 

R 

0 

0 

R 

0 

R 

0 

R 

R 

R 

R 

SUBMERSED  MACROPHYTE  PONAR  DATA.  SEPTEMBER.  1983  NOTE:  1.  (-)  INDICATES  MISSING  DATA 

2.  TRACE  ■>  LESS  THAN  0.001  G/M2 


I 


i 

R 

R 

H 

R 

H 

R 

R 

R 

R 

*  x  S 

H 

R 

R 

UNO 

^  ^  ^ 

t*  R 

ID  C^  Cn  R 

W  CD  CD 

o 

o 

o 

o 

o 

o 

R 

o 

R 

o 

H 

O 

lU  N  K 

R 

R 

R 

(/)  M  h- 

CM  N  <M 

^  ^  ^  • 

^  ^  R 

^  ^  w 

6 

o 

o 

d 

d 

d 

d 

R 

o 

d 

d 

R 

d 

R 

d 

N  O 

R 

II 

H 

R 

R 

R 

H  N 

■ 

R 

Ik  N 

R 

R 

H 

w  N  UJ 

R 

R 

K  N  U 

R 

R 

Z  N  < 

CD  SI  CD 

CP  (0  CO  N 

CM  CM  CM  R 

^  ^  n 

p*. 

o 

o 

o 

9 

R 

9 

9 

■ 

H 

Ui  ■  Ik 

R 

d 

R 

R 

tt  N  a 

CM  CM  CM 

C^  CM  CM  R 

CM  CM  CM  R 

CM  CM  CM 

d 

R 

O 

d 

R 

d 

R 

d 

tt  N  3 

R 

R 

R 

o  ■  in 

R 

R 

R 

U  M 

R 

R 

H 

R 

R 

R 

R 

R 

R 

(/)  M 

R 

R 

R 

lU  N  Z 

R 

R 

R 

UNO 

R 

R 

H 

§ :  K 

ooo 

888: 

ooo : 

ooo 

o 

o 

o 

o 

o 

o 

o 

R 

O 

o 

o 

R 

o 

R 

o 

<  R  O 

^  ^  R 

V  81  CD 

CM 

CM 

CM 

CM 

CM 

CM 

9 

R 

9 

9 

IP 

R 

IP 

■ 

IP 

u  R  a 

10  IP  CO 

CO  CO  CO  ■ 

CO  CO  CO  R 

^  ^ 

P* 

P* 

K 

IP 

R 

tf) 

IP 

CM 

R 

CM 

R 

CM 

R 

R 

R 

R 

R 

R 

R 

H 

O  R  lu 

R 

R 

R 

O  R  U 

H 

R 

R 

Ik  R  < 

R 

R 

R 

w  i  Ik 

^  N  a 

888 

888: 

888: 

OOO 
CM  CM  CM 

8 

S 

8 

8 

8 

8 

8 

R 

R 

8 

8 

8 

H 

R 

8 

R 

R 

8 

Z  N  3 

CM  CM  CM 

CM  CM  CM  H 

O  O  O  R 

t*“  !*•  P* 

O 

o 

o 

o 

H 

IP 

R 

IP 

R 

IP 

O  R  l/> 

^  ^  ^  R 

N 

CD 

R 

CD 

M 

CD 

M  M 

R 

R 

R 

-1 

R 

R 

R 

9  « 

P-  ^  CM 

9  9  CM 

CM  9 

IP  CM  9 

H 

9 

9 

P-  P^ 

R 

O  9 

R 

CM 

UJ 

•  • 

• 

•  •  . 

R 

R 

R 

o  n 

9 

IP 

CD  9  P^ 

CD  CM  P- 

CD  IP 

IP  9  CM 

R 

O 

R 

IP  9 

R 

o 

ax  a 

o 

CO 

9 

CM  O 

R 

9 

p* 

R 

R 

IP 

Ik  O  Z 

CM 

CM 

CM 

R 

CM 

CM 

CM 

R 

CM 

R 

CM 

1  >S. 

R 

R 

R 

z  UJ  O 

R 

H 

R 

R 

l/>  »  W 

R 

R 

< 

R 

R 

R 

H 

R 

H 

R 

M 

R 

R 

Z 

o 

« 

CD 

^  9  P^ 

CM  O  O 

CM  CD 

9 

G 

9 

R 

9  IP 

9  CM 

H 

p-  ^ 

R 

3 

R 

N 

R 

t-t  CJ 

►-  H  H  R 

H  K  e  R 

H  K  H 

^  IP 

o 

CD 

^99 

(^9  9 

CM  P*  UJ 

1*^  CM  CM 

R 

O 

9 

9  9 

R 

CM  ^ 

R 

9 

UJ  Z 

z  z  z 

z  z  z  ■ 

Z  Z  Z  R 

z  z  z 

CD 

n 

P* 

CM  O 

^  IP 

R 

CM 

O 

9 

R 

P^  CM 

R 

CD 

Ui  Ul  UJ 

Ul  Ul  Ul  R 

Ul  Ul  Ul  R 

Ul  Ul  Ul 

CD 

IP 

IP 

n  < 

CM 

K 

CD 

CD 

CM 

R 

CD 

R 

CD 

o 

II 

lAi/H/l 

iD  l/J  l/>  R 

CP  IP  IP  R 

IP  IP  CP 

ft 

R 

R 

R 

>  W 

Ul  Ul  Ul 

Ul  Ul  Ul  N 

Ul  Ul  Ul  H 

Ul  Ul  UJ 

K 

R 

R 

a 

a  oe  a 

a  a  a  R 

a  a  a  R 

a  tt  a 

R 

R 

R 

a 

0.  0.  a. 

a  a  a  • 

0.  a.  a.  R 

Q.  a  a. 

R 

R 

R 

i/i  *A  t/i 

(/)  U)  I/)  H 

IP  IP  IP  ■ 

IP  IP  IP 

R 

R 

h-  H  H 

H  H  H  R 

H  P-  K  R 

p-  I-  1- 

H 

M 

R 

M 

R 

z  z  z 

z  z  z  • 

z  z  z  * 

z  z  z 

IP 

IP 

R 

z 

z 

a 

<  4K  < 

<  <<  9 

<<<  <t 

<  << 

IP 

R 

IP 

IP 

Z  CP 

R 

CP 

o 

R 

o 

R 

IP 

^  mi  ^ 

mi  mi  mi  • 

•J  U  ^  R 

mi  mi  mi 

3 

3 

3 

3 

UJ  3 

R 

3 

IP 

R 

IP 

3 

Ul 

u 

o.  0.  a 

a  CL  &  R 

a  a  a  R 

a  a  a 

Ul 

Ul 

Ul 

Ul 

O  Ul 

R 

Ul 

o 

R 

o 

R 

UJ 

z  » 

» 

z 

Z  » 

z  S 

Z  » 

S  z  z 

R 

» 

Z  » 

tt  » 

1 

tt  z 

R 

Z 

>  Z 

z  o 

N 

sss 

sss: 

sss: 

sss 

2  O 

s  a 

O 

a 

o 

oe 

*  o 

•  O 
ft  S  tt 

d  S  S 

Z  M  O 
<  Z  tt 

R 

R 

o 

tt 

«  O 
Z  tt 

!S  O 
Z  B 

R 

R 

<  o 

Z  B 

■ 

R 

z 

^  X 

<  a 

a 

QC 

a  <  K 

ft  41  tt 

ft  <  ft 

U  <C  tt 

R 

tt 

<  tt 

O  B 

R 

o  a 

R 

< 

o  < 

tt  < 

< 

< 

IP  ft  < 

^  fiLS 

SLS 

tt  < 

R 

< 

ft  < 

M  < 

R 

R 

tt 

ft  ^ 

a  z 

z 

Z 

o  z 

O  Z 

o  Z 

<  o  z 

R 

z 

o  z 

tt  z 

N 

tt  z 

R 

9 

u 

< 

Ul 

R 

I 

< 

•  < 

ft  •  • 

tt  •  * 

ft  *  • 

o  •  • 

R 

R 

R 

z 

P-  P- 

H 

j|  H  H 

<  H  P» 

<  K  H 

O  K  K 

R 

K 

K  K 

P-  K 

R 

K  »- 

R 

K 

o  o 

o 

O 

X  o  o 

ZOO 

zoo 

*J  o  o 

H 

O 

O  O 

o  o 

R 

O  O 

R 

O 

a  a. 

& 

a 

O  ft  ft 

U  ft  ft 

O  ft  ft 

UJ  ft  ft 

R 

ft 

ft  ft 

ft  ft 

R 

ft  ft 

R 

ft 

I  ^ 

R 

R 

R 

ooo 

O  O  O  • 

ooo* 

ooo 

o 

o 

o 

O 

o 

o 

IP 

n 

IP 

IP 

o 

R 

o 

II 

o 

a.  K 

R 

R 

R 

UJ  Ik 

^  ^ 

CM  CM  CM  R 

^  ^  ^  R 

CM  CM  CM 

9 

9 

9 

IP 

IP 

IP 

p* 

R 

P* 

p- 

IP 

R 

IP 

IP 

O  w 

^  ^  ^ 

^  ^  ^  R 

R 

R 

R 

R 

a 

ooo 

CP  CO  CO  R 

CP  CO  CO  R 

ooo 

p- 

p- 

p* 

p* 

R 

P* 

p- 

9 

R 

9 

R 

9 

t/i  Ul 

CO  CO  CO 

CD  CD  CD  R 

CO  CO  CD  R 

0)  0)  0) 

9 

9 

9 

9 

9 

9 

9 

R 

9 

9 

9 

R 

9 

H 

9 

UJ  9 

c*)  cn  CJ 

PJ  W  O  R 

CD  CD  CD  R 

CD  CD  CD 

CD 

CD 

n 

CD 

CD 

CD 

n 

H 

CD 

n 

CD 

R 

CD 

n 

CD 

I-  O 

h'  r*  f 

r*  P**  R 

N  P*  P^  R 

P**  P^  P«* 

P«* 

P* 

p» 

P- 

P** 

P-* 

p^ 

R 

P* 

p* 

P* 

H 

P« 

II 

P- 

Z  <  -J 

O)  O)  CD 

0)  CD  01  R 

0)  0)  0)  R 

0)  0)  0) 

9 

9 

9 

9 

9 

9 

9 

H 

9 

9 

9 

9 

R 

9 

<  z 

^  ^  ^ 

^  ^  NT  ■ 

^  ^  ^  R 

^  ^  ^ 

n 

R 

n 

R 

V 

H 

V 

oe  *-• 

R 

R 

R 

o  o 

^ 

IP  IP  in  R 

CM 

CM 

CM 

9 

9 

9 

p- 

H 

P* 

P» 

H 

R 

-i  ff  tt 

CM  CM  CM 

CM  CM  CM  R 

CD 

CD 

CD 

CD 

O 

CD 

CD 

R 

CD 

CD 

CD 

R 

CD 

R 

CD 

O  UJ 

n 

ooo 

ooo* 

ooo* 

ooo 

o 

O 

o 

o 

o 

o 

o 

R 

o 

o 

o 

R 

o 

H 

o 

o  a 

H 

9  0)  0)  R 

0)  0)  01  R 

9  9  0) 

9 

9 

9 

9 

9 

9 

9 

9 

9 

H 

9 

H 

9 

U  Q. 

n 

ooo 

ooo* 

ooo* 

ooo 

n 

O 

o 

o 

o 

o 

O 

o 

R 

o 

o 

tl 

O 

o 

n 

o 

3 

H 

(*)(*)<•> 

CO  CD  CD  B 

CD  CD  CD  R 

CD  CD  CD 

N 

CD 

CD 

CD 

CD 

CD 

CD 

n 

fl 

n 

CD 

CD 

n 

R 

CD 

UJ 

H 

n 

H 

R 

K 

M 

R 

N 

< 

H 

R 

R 

II 

U 

H 

R 

H 

H 

M 

N 

R 

R 

H 

^  Q 

^  a  n 

^  CM  CD  R 

^  CM  CD  R 

^  CM  CD 

CM 

CD 

CM 

CD 

R 

CM 

CD 

R 

IP 

II 

9 

O.  Z 

UJ 

a 

z 

R 

R 

H 

u  • 
PQ 

CM  R 

(D  R 

IP 

IP 

p* 

< 

R 

o 

H 

< 

IP 

R 

H 

R 

IP 

H 

tt 

R 

M 

R 

< 

B 

R 

Ul 

R 

o 

> 

R 

R 

tt 

R 

H 

R 

IP 

POT.  NARROW 


I 


H  O 


N  W  P) 

N  ^ 

N  Ci 


«  ^ 
N  ^ 

U  <0 


O 


O  O) 


in 

n 


10  O 
^  n 


<0  o 

O  in 


8 


*“•^0)01 

(0  n 


<0  0^00 

in  M  in 
in 


8 


10  in 

0)  <0  - 


<0  Cl  O 
tn  m  a 

Ci 


8 


Cl  o  f* 


in  <0  in 


o  O  0) 

o> « 


R 

R 

R 

■ 

R 

R 

R 

H 

H 

H 

n 

CO 

n 

R  O 

o 

O 

cc 

g 

d 

R 

« 

d 

d 

6 

■  O 

d 

o 

d 

d 

R 

d 

R 

o 

R 

R 

R 

R 

g 

R 

R 

R 

R 

R 

R 

R 

o 

o 

o 

a  10 

(0 

10 

o 

o 

R 

o 

R 

R 

R 

•• 

»  O 

d 

o 

R 

R 

o 

R 

R 

R 

H 

R 

R 

R 

H 

R 

R 

R 

R 

R 

R 

R 

R 

o 

o 

o 

*  2 

o 

p 

o 

o 

R 

o 

R 

<0 

flO 

CO 

•  o 

o 

o 

0> 

0) 

R 

0> 

R 

Cl 

« 

« 

r> 

i  h* 

c* 

« 

n 

H 

n 

R 

U 

« 

R 

R 

R 

U 

II 

R 

R 

H 

o 

o 

O 

M 

Q 

p 

p 

R 

p 

N 

Oi 

01 

0> 

R  ^ 

o 

o 

o 

g 

o 

n 

in 

m 

in 

H  ^ 

Q 

10 

10 

R 

10 

R 

R  ^ 

V 

o 

n 

R 

o 

R 

R 

R 

R 

R 

n  Cl 

CO  ^ 

<0  cc 

R  in  n 

5 

4 

B 

0) 

h- 

5 

6 
9 
9 
1 

9  at  O 

H 

O  O  CO 

in 

R 

0) 

R 

O  0) 

^  m 

10  m 

R  Cl  CO 

^  Cl  ci 

c* 

O  CO 

O  CO  o 

o 

R 

0)  CO 

rr  in 

r- 

R 

(0 

0)  flO 

«  ^ 

R  Cl  o 

10  •“ 

n 

0)  0)  ^ 

Cl 

H 

n 

R 

Cl 

R  »• 

H 

H 

R 

n 

n 

K 

N 

II 

R 

R 

R 

R 

R 

in  in 

o 


o  « 

10  P> 


R 

■ 

R  R 

H 

■  « 

H 

R 

H 

R 

a  ■ 

N 

■ 

11 

H 

R  C 

M 

■  • 

R 

R 

R 

R 

R  H 

R 

■  M 

R 

N 

u 

R 

■  H 

a 

1 

R 

R 

R 

R  • 

R 

II 

R 

R 

R 

■  R  M 

R 

t-4  < 

M 

N 

M 

M 

■ 

a  R 

R 

R  R  P  Z 

R 

in  z  in 

in  z 

H 

m  X  z 

P  X  z 

R 

P  X  9  Z 

R 

9 

R  R  in  in 

a  in 

R  i/> 

R  in 

R  in 

*  <2  »  z  o 

R 

zoo 

z  o 

M 

Z  3  o 

Z  3  O 

U 

Z  3  Z  O 

II 

Z 

R  R  3 

R  3 

R  3 

R  3 

R  3 

R  3  N  Ul  in 

R 

Ul  P  K 

Ul  in 

R 

Ul  K  P 

Ul  K  P 

n 

Ul  K  *-4  P 

H 

R  R  «l  Ui 

R  Ul 

R  Ul 

R  Ul 

R  Ul  _ 

R  w  _  ROD 

R 

OOP 

o  o 

R 

o  <  o 

0  9  0 

N 

O  9  -J  O 

R 

9 

R  9 

•  »  •  ►«  2  » 

■  Z  31 

R  Z9 

•  ZB 

»  z  1 

•  Z  B  R  <  tt 

1 

9  a  o 

<  tt 

n 

RC  U  oc  B 

9  O  K  B 

M 

<  O  9  OC  B 

R 

< 

'  O 

R  *  O 

•  •  O  «  •  X  ►«  o 

R  '  m  O 

R  '  m  O 

•  «  o 

R  M  O 

•  o  «  z  < 

R 

z  < 

7  < 

R 

'  z  >->  <  o 

Z  •-<  9  O 

It 

Z  M  V  <  D 

a  a 

R  a  a 

aacKHaiiiStt 

R  ft.  S  oe 

•  a.  z  5 

•  ZB 

a  S  tt 

•  Z  B  •  <  Z 

4  Z  ' 

<  Z 

R 

ft.  <  ft.  z  oc 

9  0.  X  tt 

II 

9  ft  Z  Z  tt 

Z 

(L  tt 

R  0.  a 

R  a  <  a 

R  ft.  <  tt 

H  <  tt 

R  ^  K 

a  <  DC  N  u  u 

R 

O  U  ft. 

o  u 

N 

ft  U  P  O  tt 

o  p  o  a 

R 

UP  U  OC 

in  < 

a  m  < 

!!i/i4[a(nu.qc« 

R  in  tt  ^ 

R  in  K  < 

R  a  < 

R  a  < 

a  oc  <  R  M 

■ 

M  O 

N 

p  *-•  < 

M  9 

^  z 

R  ^ 

R  Z  R  P  Z 

R  P  Z 

•  (9  Z 

a  p  Z 

•  P  z 

•  O  Z  •  <  B 

<  QC  «l 

<  oc 

R 

9  •  P  Z 

9  ■  OC  Z 

H 

9  •  .•J  JC  Z 

R 

a  <  R  4(  m 

R  < 

■  < 

a 

R  a  Ul 

M 

Ul  mJ 

n 

Ul 

N 

<  Ul  O 

Uj  o 

N 

UJ  o  ^ 

H 

«l 

■  a  •  t  It  <  •  • 

fl  tt  •  • 

fl  a  <  . 

H  •  • 

R  ••■O' 

1 

O  *  Ul 

O  ' 

• 

OC  O  i-i  •  > 

O  *-4  '  • 

R 

<  H 

R  <  H 

R<>-R<3H>- 

R  <  H  H 

R  <  H  *- 

R  H  H 

R  K  R- 

R  H  K  a  o  R- 

O  K  K 

O  H- 

R 

<  O  K  K 

O  Oc  P-  H> 

R 

o  a  K  K 

X  o 

H  X  O 

•  zoa  x<oa 

R  Z  O  O 

•  zoo 

a  O  O 

R  O  O 

H  .O  O  R  u  O 

^0  1-4 

-1  o 

n 

X  -1  >>  O  O 

-1  >  o  o 

H 

^  o  o 

R 

u  a 

•uaiuzaa 

R  U  0.  & 

R  o  a  ft. 

R  a  a 

R  a  a 

•  lo.  a.  •  lu  a. 

R 

Ul  0.  z 

Ul  0. 

N 

o  Ul  X  0.  a 

Ul  X  ft  a 

H 

ui  z  z  0.  a. 

n 

z 

R 

tt  a 

R 

N 

R 

o 

R  O 

R  O  H  O 

R  O 

!  o 

R 

R  O 

R  O 

II  M 

R  O  a  O 

o 

o 

R 

R 

o 

o 

II 

II 

o 

H 

o 

R 

R 

n 

R  C) 

R  ro  R  in 

a  in 

R  in 

R  P 

■  IP 

a  p  Ip 

R 

9 

w 

R 

CD 

CD 

II 

CD 

M 

d 

R 

■  I 

R 

R 

n 

R 

I  1 

H 

n 

R  O 

an  •  01 

N  e> 

R  P 

N  P 

R  P 

R  P  Ip 

Q 

p 

H 

CD 

CD 

CD 

0) 

R  01 

R  0)  R  01 

R  0> 

R  P 

R  P 

R  P 

a  P  NO 

R 

O 

o 

R 

0) 

P 

P 

o 

C) 

R  n 

R  C)  R  PJ 

R  n 

R  P) 

R  P 

R  n 

IP)  19 

n 

9 

9 

R 

p 

P 

II 

P 

R  r- 

R  C-  R  r- 

R 

R 

R  P* 

R  C* 

1  h*  I  r* 

R 

h* 

h* 

R 

p- 

0> 

R  01 

R  0)  R  01 

■  P 

R  P 

R  P 

■  p 

R  P  ■  P 

■ 

P 

P 

p 

P 

H 

P 

p 

R  V 

R  ^  R  ^ 

R  ^ 

R  ^ 

R  ^ 

R  ^ 

R  9  19 

9 

9 

9 

9 

11 

9 

9 

H 

R  R 

H 

n 

R 

H 

R  Cl 

R  CM  R  ^ 

R  ^ 

R  ^ 

H  PI 

R  n 

R  P)  R  9 

R 

9 

9 

N 

CD 

CO 

R 

0 

n 

R  O 

R  ^ 

R  ^ 

R  ^ 

R  ^ 

R  9  R  P> 

P 

P 

n 

P 

P 

O 

"  S 

>  O  no 

R  O 

R  O 

R  O 

R  O 

R  O  R  O 

R 

o 

o 

a 

O 

o 

R 

o 

o 

R  9 

R  01  R  01 

R  P 

R  P 

R  P 

R  P 

R  P  R  P 

P 

p 

R 

P 

p 

p 

O 

R  p 

NO  R  O 

R  O 

R  O 

n  p 

R  O 

•  o  •  o 

P 

o 

R 

O 

O 

II 

o 

o 

R  P)  R  P) 

R  n 

R  P 

R  n 

R  P> 

a  p  R  p 

P 

p 

n 

p 

p 

n 

p 

R 

R  R 

R 

H 

0)0  ■  p>«*in  N  cof'^  N  c^iDc^Oc*) 


o>  10  n 

N  C*>  R 
^  R 


0>  CO  in 

^  flO 


O  n 
-  0) 


p>  r>  tft  c*  c* 

eo  ^  Cl 


IP^CDIO  u  r-P)ClP»C<  R  c* 


incicsc*)  M  o)coo)ino) 
rynvDRWO)  ^in 


R  ^ 
M  n 


R  O 

R  ^ 


<■ 


POT.  RICHARDSON! 


N 

R 

R 

R 

H 

R 

fl 

R 

R 

H 

R 

H 

II 

R 

R 

M 

R 

« 

fl 

R 

R 

N 

II 

R 

■ 

fl 

fl 

fl 

H 

H 

R 

i 

M 

R 

H 

R 

N 

R 

M 

N 

R 

fl 

H 

M 

R 

o 

R 

o 

II 

o 

fl 

o 

II 

o 

R 

o 

fl 

CO 

CO 

U 

to 

o 

R 

H 

N 

R 

R 

M 

R 

H 

B 

li 

C 

M 

C 

R 

d 

H 

d 

d 

R 

d 

fl 

d 

R 

o 

d 

R 

o 

R 

O 

d 

R 

U 

fl 

R 

R 

II 

R 

R 

R 

B 

B 

II 

R 

H 

N 

H 

H 

fl 

n 

R 

R 

II 

N 

H 

H 

R 

fl 

R 

H 

fl 

B 

R 

H 

U 

H 

R 

fl 

R 

R 

R 

B 

R 

N 

M 

H 

R 

M 

M 

N 

R 

R 

H 

II 

R 

H 

R 

fl 

R 

H 

M 

R 

II 

N 

H 

m 

R 

to 

to 

■ 

<0 

N 

CO 

R 

CO 

fl 

R 

R 

II 

CO 

N 

R 

R 

H 

R 

» 

R 

H 

B 

N 

H 

d 

R 

d 

II 

d 

H 

d 

6 

M 

6 

R 

d 

R 

o 

fl 

d 

B 

O 

R 

o 

R 

d 

II 

II 

H 

R 

R 

fl 

R 

R 

fl 

N 

B 

R 

U 

II 

R 

M 

R 

fl 

H 

R 

N 

R 

R 

R 

II 

11 

R 

H 

U 

fl 

R 

R 

R 

R 

R 

« 

tl 

il 

H 

R 

fl 

fl 

R 

R 

M 

R 

R 

R 

N 

H 

R 

fl 

R 

R 

R 

fl 

B 

H 

« 

II 

II 

R 

N 

fl 

fl 

H 

R 

M 

R 

11 

H 

R 

R 

R 

« 

R 

H 

fl 

fl 

R 

R 

il 

II 

R 

N 

H 

R 

R 

r 

fl 

R 

H 

R 

tl 

fl 

R 

H 

fl 

« 

fl 

H 

R 

II 

H 

II 

R 

R 

00 

H 

00 

00 

fl 

0) 

R 

a 

fl 

Oi 

CO 

fl 

CO 

R 

CO 

Q 

II 

II 

<N 

H 

CM 

R 

to 

R 

to 

10 

fl 

R 

• 

fl 

R 

n 

II 

Q 

R 

H 

R 

H 

R 

fl 

R 

fl 

fl 

fl 

fl 

R 

5 

R 

II 

H 

R 

R 

R 

R 

R 

n 

fl 

fl 

II 

II 

II 

II 

II 

H 

H 

fl 

R 

R 

n 

fl 

R 

R 

II 

II 

II 

H 

H 

R 

% 

R 

H 

N 

R 

II 

H 

H 

II 

fl 

R 

R 

II 

B 

R 

M 

II 

II 

H 

R 

R 

R 

R 

U 

R 

It 

II 

H 

O 

H 

o 

o 

R 

o 

R 

o 

R 

O 

II 

tp 

R 

tp 

R 

IP 

II 

Q 

II 

H 

CM 

H 

CM 

CM 

fl 

f** 

R 

R 

R 

R 

II 

o 

II 

H 

H 

V 

fl 

R 

R 

H 

H 

It 

II 

Q 

II 

R 

R 

R 

R 

N 

R 

R 

R 

R 

H 

CM 

II 

R 

R 

N 

R 

R 

R 

R 

R 

H 

H 

R 

H 

fl 

R 

R 

R 

R 

II 

4 

0 

H 

n 

3 

4 

n 

7 

3 

9 

N 

O  10  P- 

fl 

^  CO  tP  CO 

P^  tp  CM 

R 

O  O 

R 

IP 

10 

CM  CO 

B 

0)  lO 

R 

0) 

P^  CO 

R 

CM 

9 

9 

6 

R 

n  o 

H 

u 

R 

fl 

H 

R 

R 

fl 

R 

R 

II 

(0 

n 

II 

w 

00  00 

R 

CM  P»  00 

R 

P»  10 

R 

O  CO  ^ 

O  P-  O 

R 

^  «0 

to 

R 

V 

O  CM  o 

tp  CM 

B 

to 

H 

CO  IO  0)  O 

R 

OO  ^ 

CM 

tl 

II 

CO 

CO  CM 

R 

-- 

R 

CO  ^ 

R 

CM  S 

R 

IP 

B 

R 

CD 

0) 

R 

II 

R 

CM 

fl 

R 

B 

R 

R 

II 

n 

n 

N 

• 

R 

R 

R 

B 

u 

fl 

II 

R 

R 

R 

fl 

R 

U 

II 

II 

R 

II 

fl 

R 

R 

II 

II 

R 

fl 

N 

H 

N 

fl 

R 

II 

II 

H 

R 

R 

R 

fl 

B 

II 

II 

N 

R 

M 

R 

R 

II 

H 

R 

R 

R 

R 

R 

R 

H 

R 

li 

It 

a 

to 

n 

0 

7 

0 

R 

to  ^ 

flO 

R 

00  CD  ^ 

R 

p'  10  P» 

P-  P-  00  to 

R 

7 

5 

B 

0) 

0) 

CD 

O)  ^ 

R 

io  O 

p«*  p* 

CM 

CM  —  P» 

IP  in 

IP 

II 

R 

R 

H 

R 

R 

R 

H 

R 

II 

IP  to 

IP  n 

00  0)  to 

10 

R 

tP  P-  ^ 

R 

10  O  <0 

R 

2 

0 

4 

0 

R 

c  ^  o 

fl 

CO 

o  o  o 

R 

to  CO 

V  IP 

V 

8 

3 

0 

O  CM 

CM 

II 

00 

n  (0 

00 

<0 

M 

n  CM 

R 

f-  to  ^ 

N 

fl 

CO  ^ 

R 

CO 

H 

IO 

R 

CO 

CM 

IP 

•»-  ID 

II 

II 

R 

CO 

« 

R 

R 

II 

CM 

CM 

fl 

R 

fl 

R 

H 

tl 

R 

tl 

R 

H 

R 

R 

R 

M 

R 

R 

tl 

R 

N 

R 

R 

U 

II 

II 

R 

II 

II 

tl 

R 

fl 

R 

R 

R 

N 

R 

It 

R 

R 

fl 

R 

R 

fl 

B 

H 

II 

II 

H 

fl 

R 

fl 

R 

N 

R 

II 

n 

R 

fl 

R 

< 

R 

M 

< 

fl 

R 

H 

tl 

II 

tl 

z 

R 

to  Z  Z 

to  z 

R 

to  z  Z 

• 

to  Z  Z  to 

It 

to  Z  to 

R 

to 

z 

z 

11 

II 

H 

S2  * 

c/l 

It 

o 

■ 

Z  3  O 

« 

z  o 

fl 

Z  3  O 

R 

Z  3  O  3 

R 

Z  O  3 

R 

z 

3 

o 

to 

B 

to  to 

H 

to  to 

H 

Z  3 

II 

3 

11 

to 

UJ  H-  t/l 

R 

UI  to 

R 

UI  H  to 

fl 

UI  H  to  H 

N 

UI  CO 

R 

UJ 

K 

to 

3 

R 

*-  3 

II 

3 

il 

UJ  K 

Ui 

o 

o  <  o 

fl 

o  o 

R 

o  <  o 

« 

O  <  O  CO 

fl 

O  O  00 

R 

o 

< 

o 

B 

UI 

R 

^  UI 

II 

_l  UJ 

O  < 

u 

Z 

« 

tt  > 

R 

<  u  a 

It 

• 

<  K  X 

H 

<  U  K  X 

• 

<  O  tt  O 

n 

<  tt  O 

R 

« 

u 

tt  X 

N 

2 

n 

«  z 

R 

Z  » 

R 

<  OS 

n 

M 

II 

<  o 

2  M  < 

o 

fl 

z  <  o 

R 

Z  M  <  O 

fl 

2  M  < 

R 

z  < 

R 

z 

<  o 

R 

R 

X  ^ 

R 

X  «  o 

II 

z  « 

o 

It 

a  Z 

II 

a  X  a 

<  a  z 

oc 

R 

<X0C 

R 

<  0.  z  ft 

fl 

<  tt  Z  * 

R 

<  X 

R 

a 

< 

tt 

Z  tt 

R 

tt  Z 

A.  u  Z 

H 

tt 

UI  Z  B 

n 

<  tt 

tt 

tl 

a 

< 

M 

CL 

O  tt 

H 

O  (0  o 

oc 

fl 

V  o  oc 

R 

(J  to  o  tt 

fl 

u  to  u  o. 

R 

o  u  a 

fl 

CL  u 

to  U  tt 

B 

tt  < 

tt 

.J  < 

tt 

^  <  tt 

CP  to  tt 

R 

(/)  Ck: 

tl 

in 

«  < 

R 

< 

R 

«  < 

^  < 

fl 

M 

n 

B 

to 

M  < 

R 

in  tt 

to  U.  tt 

R 

to  U.  tt  < 

4 

li 

o 

II 

oc  Z 

R 

<  •  OC 

Z 

fl 

<0CZ 

R 

<  •  tt  z 

fl 

<  •  tt  ^ 

fl 

<  oc 

R 

< 

tt  z 

fl 

o 

o 

O  Z 

<  • 

2 

II 

< 

II 

< 

ui  O 

R 

UJ 

UI  O 

R 

UI  O  -i 

R 

UI 

R 

< 

UI 

o 

R 

< 

R 

< 

to 

R 

< 

to 

UJ  O 

R 

oc 

R 

ec 

R 

o  •-»  • 

R 

o  •  • 

H 

o «  .  . 

R 

O  M  •  UI 

■ 

o  • 

UI 

fl 

oc  o 

H 

tt  ' 

K 

<  • 

R 

tt 

<  •  ' 

R 

o 

B 

R 

< 

h*  H 

R 

O  tt  H 

R- 

H 

O  1-  »- 

O  tt  K 

fl 

O  tt  K  K 

R 

o 

►- 

fl 

<  O  tt 

K  K 

■ 

<  H> 

fl 

<3  1- 

fl 

<  3  K  K 

fl 

O  tt 

K 

B 

w 

X  o 

R 

TOO 

R 

>  o  o 

M 

-)  o  o 

• 

•1  >  o  o 

fl 

^  >  O  M 

R 

o 

N4 

R 

Z  >  o  o 

R 

z  o 

R 

Z  <  O 

fl 

Z  <  O  O 

-1  >-  o 

II 

u 

a 

O 

a  a. 

R 

til  z  a 

a. 

R 

UJ  a  Q. 

UI  z  a  a 

R 

UI  Z  Q.  Z 

R 

Ui  a  z 

R 

o  UI  z  a  a 

CP  tt 

R 

(P  Z  tt 

R 

U  Z  tt  tt 

N 

Ui  Z  tt 

11 

H 

R 

R 

R 

R 

R 

B 

R 

fl 

R 

R 

R 

R 

R 

II 

o 

O 

n 

10 

10 

R 

to 

O 

H 

o 

R 

o 

R 

tf) 

IO 

R 

in 

in 

II 

R 

R 

R 

R 

R 

li 

a 

R 

CM 

00 

00 

R 

00 

R 

R 

R 

CM 

CM 

B 

CM 

CO 

II 

R 

R 

R 

R 

R 

R 

fl 

fl 

R 

R 

R 

R 

fl 

fl 

R 

R 

fl 

II 

R 

0) 

II 

9) 

fl 

0) 

CO 

fl 

CO 

R 

n 

R 

o 

R 

o 

R 

O 

CP 

11 

O 

O 

n 

o 

R 

o 

R 

o 

O 

H 

O 

R 

O 

R 

fl 

R 

O 

II 

II 

II 

H 

H 

R 

n 

R 

R 

fl 

II 

r- 

N 

II 

H 

p«» 

R 

p^ 

fl 

p«- 

R 

p- 

fl 

p» 

p- 

R 

p- 

R 

p* 

R 

p* 

0) 

0) 

H 

0) 

R 

0) 

0) 

R 

0) 

fl 

0) 

fl 

o> 

R 

Q> 

R 

a> 

R 

01 

R 

0) 

II 

R 

R 

R 

n 

R 

n 

R 

H 

R 

n 

B 

n 

B 

» 

tl 

R 

fl 

R 

R 

M 

R 

H 

tp 

M 

(P 

R 

tp 

IP 

R 

IP 

fl 

00 

R 

flO 

R 

00 

IP 

■ 

IP 

IP 

R 

to 

10 

R 

fl 

n 

R 

■ 

H 

n 

II 

o 

o 

H 

o 

o 

o 

O 

II 

o 

R 

o 

O 

R 

o 

B 

o 

H 

O 

H 

tl 

0) 

0) 

0) 

0) 

0) 

0) 

R 

0) 

R 

0) 

9 

B 

o> 

0) 

0) 

II 

o 

o 

R 

o 

R 

o 

o 

fl 

o 

R 

o 

R 

o 

o 

R 

o 

o 

R 

o 

n 

to 

R 

n 

n 

n 

M 

CO 

R 

CO 

R 

CO 

CO 

to 

CO 

CO 

II 

R 

tl 

R 

R 

R 

II 

II 

R 

R 

R 

R 

II 

II 

II 

R 

R 

N 

II 

H 

fl 

fl 

R 

R 

R 

R 

R 

II 

H 

R 

fl 

N 

R 

R 

R 

R 

H 

II 

CO 

II 

H 

CM 

CO 

R 

R 

to 

R 

tp 

B 

N 

CD 

Oi 

II 

tl 

n 

H 

H 

fl 

R 

R 

R 

R 

R 

R 

II 

II 

fl 

CM 

II 

N 

N 

H 

N 


II 

H 

N 

H 

N 

n 

li 


A  - 


309044  497408  8.5  CHARA  5PP .  TRACE  2000  1000  0.3  0.0 

ELOOEA  CANADENS  10  0.7 

MVRIO.  SPICATUM  87.2  69.8 

POT.  NARROW  156.1  127.3 


I 


I 


w 


L 


309074  49742G  2.5  CHARA  SPP .  142.9  58.0  140  110 


GRAMINEUS 


■  n 


M  n 


I  O  ■  o 


■  O  ■  o 

<1  i 

«  ■ 

«  M 

N  N 


:8  :8 


«  o  ■  o 

■  ^  ■  «- 

■  r#  N  CM 


CM  m  i  in  ^ 


•  ^  ^  «  in  CO 


ID  o-  ■  CM  «- 

c  ^  h. 


^  ^  I  flo  CO 


«  o)  ■  in  0) 


K  fO  V  R  0)  flo 


<J)  •*“  R  ^  O 
R  CJ  ^ 
R 


R  n  in  R  in  n 

■  m  R  ^  CD 

u  ^  a 


»  «  <. 

O  ■  >  • 

tt  R  X : 
oe  ■ 

S  •  ^  I 
X  ■  -I  < 

R 

'  *  R  UJ 

t  fc  ■  ► 

O  o  R  M  ( 

a  a.  R  2  c 


L  s  I  a  s 

L  <  R  a  < 
)  tt  •  <n  tt 
OR  o 
f  •  < 

i-Ra- 
C  H  R  <  ^ 

:  o  R  X  o 

I  CL  R  U  CL 

R 


j-yv 


I 


a 

< 

z 

o 

Q. 


R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

■ 

R 

R 

R 

R 

•  M 

z 

R 

R 

R 

R 

R 

U  M 

c 

«> 

o 

o 

o 

O 

O 

O  R 

o 

R 

o 

R 

o 

R 

R 

UJ  N 

H 

R 

H 

R 

to  N 

d 

o 

o 

d 

d 

o 

d 

d 

o  > 

o 

R 

d 

R 

d 

R 

o 

R 

o 

i 

G 

H 

R 

R 

R 

R 

•  M 

a 

R 

R 

H 

II 

R 

»-  « 

R 

R 

R 

R 

R 

ik  i 

H 

R 

H 

w  ■ 

UI 

H 

R 

R 

R 

H  ■ 

u 

R 

H 

R 

R 

Z  ■ 

< 

c* 

c* 

n 

n 

CO 

^  I 

R 

R 

10 

R 

10 

UJ  ■ 

Ik 

R 

R 

R 

R 

tt  ■ 

tt 

«> 

N 

6 

6 

d 

d 

d 

O  R 

o 

R 

d 

R 

d 

o 

R 

o 

tt  ■ 

3 

R 

R 

R 

3  ■ 

«/) 

R 

R 

R 

R 

u  « 

R 

R 

R 

R 

R 

Cl 

R 

R 

H 

R 

Z 

R 

R 

R 

R 

R 

<  \ 

(O  ■ 

R 

R 

H 

R 

1-  <3 

UJ  ■ 

Z 

R 

R 

R 

R 

R 

< 

^  ■ 

o 

R 

R 

R 

R 

R 

O 

Q  >■ 

K 

R 

R 

R 

R 

o 

o 

Z  N 

K 

o 

o 

o 

o 

O 

o 

O 

CD 

tt  R 

o 

R 

o 

R 

o 

R 

o 

o 

o 

<  ■ 

o 

n 

CO 

P> 

R 

c- 

H 

h* 

R 

CO 

R 

CO 

z 

o  ■ 

CD 

d 

d 

d 

R 

R 

R 

R 

in 

in 

M 

6 

N 

R 

R 

R 

R 

1/) 

K  M 

R 

R 

R 

R 

R 

(/)  z 

O  R 

UJ 

R 

R 

R 

R 

< 

O  N 

u 

R 

R 

R 

z  z 

Ik  M 

< 

R 

R 

R 

R 

K 

w  i 

a 

p 

p 

p 

p 

p 

P 

P 

P 

O  N 

p 

R 

p 

R 

p 

R 

p 

R 

p 

(/) 

»-  ■ 

tt 

o 

o 

o 

O 

O 

o 

O 

O 

O  R 

o 

R 

O 

H 

O 

R 

o 

R 

5 

uj  to 

z  ■ 

3 

r- 

V 

^  R 

in 

R 

in 

R 

in 

R 

h* 

R 

O  N 

(0 

n 

n 

CJ 

<0 

CO 

CO 

CO 

(0 

CO  R 

CO 

R 

CO 

R 

CO 

R 

d 

R 

d 

< 

UJ 

M  R 

R 

R 

R 

R 

U  -J 

R 

R 

R 

R 

R 

M 

in  in  o 

« 

d 

d  d 

<0  ID  tt 

t0  o  tt 

in  CO 

•“  tt  ^  d 

^  V  O  R 

0 

R 

CO  CD  eo  10 

R 

C*  tt 

R 

tt 

d 

R 

^  O  n* 

Q 

■ 

UJ 

.  .  . 

R 

R 

R 

R 

d 

2 

UI 

«  <0  to 

tt 

t0  ^ 

in  ^  O 

—  ^  tt 

eo  o 

O  tt  O 

d  10  R 

h- 

R 

O  •-  0)  CM 

R 

R 

CO 

R 

UJ 

tt  z 

Cl 

^  Cl 

h- 

Cl 

in  n 

^  tt 

to 

in 

n 

d 

CO  n  R 

tt 

R 

tt 

R 

R 

in 

R 

10 

u 

u.  U 

z 

d 

d 

d 

^  ■ 

R 

R 

R 

R 

d 

< 

1  M 

R 

R 

R 

R 

n 

1 

tt 

Z  UJ 

o 

R 

M 

R 

R 

w 

H 

to  S 

R 

R 

H 

R 

< 

R 

R 

R 

H 

H 

R 

R 

R 

R 

R 

R 

K 

ti 

R 

R 

R 

R 

R 

X 

^  O  « 

n  tt 

tt  O 

h-  V  d 

tt  in 

10  tt 

^  c*  V 

tt  in  CO  R 

CD 

d 

R 

in  d  CO 

R 

d 

R 

in 

in 

R 

d 

in 

UJ 

C9 

.  .  • 

H 

R 

R 

R 

in 

H 

d 

d  m  d 

« 

d 

tt  tt 

C*  CO  ^ 

^  ^  o 

O  d 

in  CO  O 

O  R 

in  a  to 

R 

O  d  eo  eo 

R 

O  10 

R 

tt 

CO 

H 

P 

UJ 

z 

^  ®  d 

m 

10 

d  o 

tt 

tt  •- 

C*  V  ^ 

C-  ^  R 

O  d 

N 

d 

R 

^  o 

R 

tt  r- 

R 

CO 

d 

z 

N 

d 

d 

d 

^  1 

< 

R 

R 

eo 

R 

d 

CO 

o 

R 

tt 

H 

R 

R 

R 

> 

R 

H 

H 

R 

R 

R 

tt 

R 

R 

R 

R 

R 

O 

R 

R 

R 

R 

• 

R 

R 

R 

R 

R 

R 

R 

R 

M  R 

M 

R 

M 

R 

z 

z 

to 

10  < 

to 

to  z 

to  Z 

to  Z  R 

to  < 

z 

R 

10  z  z 

R 

to  Z 

R 

R 

to 

to 

to 

5 

o 

z  to 

Z  Z  *o 

Z  to 

z  o 

Z  V>  o 

z  o  • 

z  z 

o 

R 

Z  3  O 

R 

z  o 

R 

to 

Z 

3 

0 

to 

UI  3 

UI  M  3 

UI  3 

UI  to 

UI  3  to 

UJ  10  R 

UI 

w  to 

R 

UI  K  to 

R 

a  10 

R 

3 

UJ 

3 

UJ 

w 

■ 

D 

o 

O  UI 

O  •!  UI 

O  UI 

o  o 

O  UI  O 

O  O  R 

0-10 

R 

O  <  o 

R 

O  O 

R 

UJ 

R 

O 

UI 

H 

z  » 

■ 

X 

» 

tt 

» 

2  Z 

«  4  z 

<  z 

<  tt 

<  Z  K  » 

«  tt  »  R 

< 

<  tt 

R 

<  O  tt  > 

R 

<  tt 

Z 

R 

< 

Z 

S  2 

•  «  O 

< 

o 

< 

O 

z  » 

z  >  ^ 

«  Z  M 

z  < 

Z  M  O 

Z  5  O  R 

z>< 

R 

Z  -  S  o 

R 

z  1 

R 

M 

R 

z 

z  o 

a  z  tt 

Z 

tt 

Z 

tt 

<  z 

<  Z  z 

a  <  z 

<  z 

<  Z  X  K 

<*X  ec  » 

<xx 

R 

<  a  z  K 

R 

<  X 

R 

a  z 

R 

a 

< 

Z 

a.  X 

a  <  tt 

J 

tt 

u 

tt 

o  < 

o  < 

a  u  < 

u  u 

U  <  O  tt 

U  U  tt  R 

u 

u 

R 

u  to  o  ft 

R 

o  o 

R 

a 

< 

R 

a 

o 

< 

o  < 

to  tt  ^ 

< 

< 

tt 

<  tt 

to  tt 

K  IM  < 

<  R 

< 

M 

R 

< 

R 

R 

to  tt 

R 

lO 

tt 

tt 

o  z 

X 

2 

tt 

z 

<  o 

<  «l  o 

<  o 

<  ft 

<  O  K  Z 

<  tt  Z  R 

<  -1  tt 

R 

41  >  tt  Z 

R 

<  tt 

R 

o 

R 

u 

< 

w 

UI  ^ 

^  UI 

UJ 

UI 

UJ  R 

UI 

J 

R 

UJ  O 

R 

a 

< 

R 

< 

UJ 

< 

tt  •  • 

o  • 

o  UI  • 

ft  O  ' 

o  ■ 

o  .  .  . 

O  •  R 

O  UJ 

R 

O  t~i  -  • 

R 

O  • 

tt 

R 

ft 

o 

z 

<  H  H 

M 

- 

K 

a 

K 

o  ♦- 

OKI- 

^  O  K 

O  K 

O  ♦-  K  H 

O  K  1-  R 

O  ♦-  H 

R 

O  tt  K  R- 

n 

O  »- 

H 

< 

1- 

R 

< 

o 

1- 

ZOO 

■  o  o 

o  o 

-1  o 

^  M  O 

Z  J  o 

U  o 

-1  o  o  o 

-1  O  O  R 

^  o 

R 

-J  >>  O  O 

R 

-1  O 

R 

z  o 

R 

z 

o 

<j  a  a 

9 

X 

a 

a  a 

UI 

a  z  a 

o  UI  a 

UI  a 

w  a  a  a 

UJ  a  a  R 

UJ  z  a 

H 

a  z  a  a 

R 

UJ  a 

R 

o 

a 

R 

u 

UJ 

a 

R 

R 

R 

R 

R 

z^ 

R 

R 

R 

R 

R 

H  • 

o 

3 

o 

o 

o 

o 

o 

O 

o  > 

o 

R 

o 

R 

O 

R 

o 

R 

o 

a  K 

R 

R 

R 

UI  tk 

d 

3 

o 

tt 

tt 

tt 

tt 

tt 

tt  R 

d 

R 

d 

n 

d 

R 

10 

R 

10 

O  w 

R 

R 

R 

R 

n 

R 

R 

R 

R 

eo 

tt 

® 

9 

0 

tt 

10 

t0 

tt 

tt 

tt 

tt  R 

c* 

R 

c* 

R 

r- 

R 

10 

10 

0) 

(O 

UI 

n 

in 

in 

in 

in 

in 

in  li 

in 

R 

in 

R 

in 

R 

in 

in 

U 

» 

d 

■  d 

d 

d 

d 

d 

d 

d 

d  1 

d 

R 

d 

R 

d 

R 

d 

R 

d 

H 

o 

m 

■ 

0 

tt 

tt 

tt 

tt 

CD 

tt 

tt  R 

CO 

R 

CD 

R 

CD 

R 

tt 

R 

tt 

• 

z  < 

0) 

R  0) 

0) 

tt 

tt 

tt 

tt 

tt 

tt  R 

tt 

R 

tt 

R 

tt 

R 

tt 

R 

tt 

a 

<  z 

R 

^  R 

R 

V 

R 

R 

Ui 

tt 

R 

R 

R 

R 

R 

CD 

o  o 

« 

R 

0 

tt 

d 

d 

d 

tt 

tt 

tt  R 

10 

R 

10 

R 

10 

R 

d 

R 

d 

Z 

u  tt 

tt 

R 

D 

10 

tt 

0 

tt 

tt 

CO 

«  R 

tt 

R 

tt 

R 

tt 

R 

R 

r- 

Ui 

o 

a 

in 

R  in 

in 

in 

in 

in 

») 

in 

tf)  R 

in 

R 

in 

R 

in 

in 

in 

H 

o 

a 

o 

R 

n 

9> 

tt 

tt 

tt 

tt 

S> 

tt  R 

tt 

R 

tt 

R 

tt 

R 

tt 

a 

u 

a 

o 

5 

o 

o 

o 

o 

o 

o 

O  R 

o 

R 

O 

R 

O 

R 

O 

R 

o 

3 

CO 

R 

0 

(0 

II 

d 

n 

CO 

CO 

CO 

CO  R 

eo 

eo 

R 

eo 

R 

CO 

R 

CO 

UI 

R 

R 

R 

R 

K 

R 

R 

R 

R 

> 

< 

R 

R 

R 

R 

R 

< 

u 

R 

R 

R 

R 

R 

h' 

R 

R 

R 

R 

H 

< 

-J  o 

9  d 

n 

d 

CO 

d 

CO  R 

R 

in 

R 

to 

R 

R 

d 

O 

a  z 

R 

R 

R 

R 

R 

R 

u 

0( 


>• 

R 

Z 

R 

a 

fi  * 

o 

Z  i 

tt 

4C  R  Z 

o 

-J  9  % 

< 

lO  R  < 

z 

R  a 

o 

R  tt 

UI 

R 

to 

■  < 

ft 

ft  ■  ^ 

UJ 

UI  R  U 

Z 

>  R 

0 

M  R 

3 

ft  IK 

to 

R  to 

4- V> 


POT.  ZOSTERIFORM 


309572  498256  6.0  CHARA  SPP •  62.7  21.7  2700  530  0  6 

ELOOEA  CANAOENS  1.6  1.1 

POT.  GRAMINEUS  202.2  141.9 

POT.  NARROW  33.3  25.6 


CN  N 
•  •  H 

^  eo  • 
^  r)  > 


Oi 


^  CM 
—  10 


R 

H 

R 

R 

R 

« 

■ 

1 

R 

R 

R 

R 

1 

R 

R 

R 

N  (0 

CP  i  - 

R 

1 

R 

M 

•• 

CM 

■ 

CM 

■ 

c 

o 

o 

R 

0 

R 

0 

H 

o  «  o 

d  R  d 

o  " 

d 

d 

R 

■ 

d 

d 

R 

R 

R 

R 

d 

R 

R 

d 

11 

II 

R 

R 

R 

R 

II 

R 

R 

R 

H 

It 

R 

H 

R 

R 

II 

■ 

R 

R 

R 

M 

■ 

R 

R 

R 

R 

CO  N  80 

CO  R  10 

lO 

10 

■ 

H 

R 

0 

R 

0 

H 

R 

o  •  o 

d  ■  d 

o 

d 

o 

■ 

o 

o 

R 

R 

d 

H 

d 

R 

■ 

R 

R 

R 

R 

■ 

R 

R 

R 

R 

R 

■ 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

1 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

H 

S  !!  9 

9  !  9 

Q 

o 

o 

R 

o 

ft 

R 

o 

Q 

R 

o 

R 

o 

R 

O  c  O 

O  R  O 

o 

o 

o 

R 

ft 

ft 

R 

o 

o 

o 

o 

R 

o 

H 

CO  ■  80 

0  R  80 

CO 

CO 

0 

R 

0 

0 

R 

R 

0 

R 

0  . 

^  R  ^ 

n 

R 

0 

0 

R 

• 

0 

0 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

II 

R 

R 

R 

R 

R 

R 

R 

R 

9 : 9 

9:9 

o 

Q 

o 

H 

Q 

Q 

R 

o 

Q 

o 

R 

Q 

R 

Q 

N 

O  1  O 

O  R  O 

o 

o 

o 

R 

o 

o 

R 

o 

O 

o 

R 

O 

R 

O 

H 

CM  ■ 

^  R 

CM  R 

R 

R 

R 

0 

R 

0 

R 

H 

R 

n 

R 

9 

R 

9 

R 

R 

R 

R 

R 

R 

n  R  CP  ^  O 

R 

R 

R 

R 

R 

^  C  ^ 

o  ^ 

0  CM  CP  h* 

0  0 

R 

h* 

R 

M  «  O 

0  0  ^ 

0^0 

R 

ha  *-  *-  9  0  9 

R 

0  0  0  0 

R 

CO  i  ' 

R 

R 

R 

R 

R 

t~  a  O  O  a  n 

CO  CM  CO 

da  mo 

P)  o 

R 

0  ^ 

0 

R 

ha  ha  0  0 

0  0  —  ^ 

0  0  9 

R 

d  in  <0  o  d 

R 

9  9  9  0  0 

R 

o 

n 

n 

R 

0 

0 

R 

0 

0 

0 

R 

0  ^  M  ^  ^ 

R 

0  0  •- 

R  ^ 

R 

R 

M 

R 

R 

R 

R 

R 

R 

H 

R 

R 

R 

R 

R 

R 

R 

R 

R 

N 

R 

R 

R 

P 

R 

R 

H 

H 

R 

n 

10  R  r-  CM  10  ro 

R 

M 

R 

H 

R 

o  •  ^ 

n  CO  O 

^  o 

H 

0  ^ 

0 

R 

0 

6 

5 

8 

0  0^0 

O  0  O 

0  0  0  0  0 

R 

^0090 

H 

0>  R 

R 

R 

R 

R 

R 

CM  R  ^  ^  n  UJ  CM 

ha  CO  o 

ra  0)  o>  o 

a^  ^ 

R 

CM  CM 

0  UJ 

R 

0 

0  ^ 

•“  n  0  0 

0  h  O 

R 

«  o  to  O  M  « 

H 

0  9  h  9  0 

M 

^  R 

R  n  CM  u 

CO 

CO 

R 

V 

U 

R 

0 

0  •• 

ha 

0  0 

R 

0  0  0^^ 

N 

0  0  — 

R 

R  »*  < 

R 

0 

0 

< 

R 

0 

tt 

II 

R 

«  tt 

R 

tt 

R 

R 

R 

R  K 

R 

R 

H 

II 

8 

R 

R 

II 

R 

R 

R 

H 

R 

R 

H 

R 

H 

M 

R 

R 

N 

R 

«  *-•  <je 

hH 

R 

R 

tt 

K 

R 

M  QC 

« 

Ml  tt 

M  Z  Ui 

z 

z 

M 

R 

UI 

UJ 

R 

Z  UJ 

R 

Z  UJ 

R 

«  CO  o  S 

CO  o 

CO  O 

0 

H 

0 

0 

II 

0  0  Z 

0  0  Z 

0  0 

R 

0  0  O  z 

R 

0  o  z 

R 

R  3  CO  < 

O  CO 

3  CO 

3 

R 

3 

3 

R 

►a  3  < 

«  3  < 

M  3 

*-•3  0  < 

R 

3  0  < 

"  w  o  _ 

CAJ  o 

UI  O 

UJ 

R 

UI 

UI 

R 

^  UI 

R 

•1  UI 

-1  UI 

R 

^  UI  O 

R 

UJ  O 

R 

R  z  a  »  < 

z  a 

Z  tt  » 

z 

R 

Z 

Z 

R 

M  Z  < 

0 

M  Z  < 

Ml  Z 

§ 

M  Z  tt  »  < 

R 

Z  tt  »  < 

•  R  •  M  <  O  M 

a  M  < 

•  M  <  O 

R 

M 

R 

X  « 

a  X  M« 

a  X  M  <  o 

R 

&  R  a 

o.  R  a  s  z  a  a 

0.  Z  X 

a  z  z  tt 

a  Z 

H 

&  z 

tt  z 

R 

tt 

UI  Z  tt 

tt  UI  z  tt 

tt  UJ  Z 

R 

tt  UJ  Z  Z  tt  tt 

R 

tt  Z  Z  tt  tt 

a.  R  a 

0.  R  a  <  o  tt  UI 

a  <  u 

a.  <  u  a 

a  < 

R 

a  < 

tt 

< 

H 

tt 

aJ  <  UI 

tt  aJ  <  UI 

tt  aJ  < 

R 

tt  aJ  <  U  tt  UI 

n 

tt  <  0  tt  UJ 

R 

<0  R  (0 

CO  R  CO  a  M  <  z 

CO  a  M 

CO  PC  M  < 

0  a 

R 

0  tt 

0  tt 

R 

0  U.  K  Z 

0  tt  tt  Z 

0  tt  tt 

R 

0  tt  tt  M  <  Z 

R 

0  tt  M  <  Z 

■  O  tt  Z  CO 

O  tt 

a  a  z 

o 

R 

o 

o 

R 

O  0 

O  0 

O 

R 

0  tt  Z  0 

R 

0  tt  Z  0 

<  ■  < 

<  R  < 

< 

< 

R 

< 

< 

R 

< 

0 

<  0  M 

<  0 

R 

<  0  M 

R 

<  *-< 

R 

tt  R  a 

a  R  a  .  .  .  ^ 

a  •  • 

QC  ' 

R 

tt  • 

tt 

R 

tt  <  ■ 

tt  <  a  .j 

tt  <  a 

R 

tt  <  a  .  .  ^ 

R 

tt  a  .  .  ^ 

R 

<  R  < 

<  R  <  H  ^  K  aJ 

<  H  H 

<  h- 

R 

<  ha 

< 

K 

< 

“0  h  -1 

<  "5  K  -1 

<  "3  K 

R 

<  3  »-  h  K  ,J 

R 

<  I-  ha  K  aJ 

z  ■  z 

X  a  X  O  O  O  < 

zoo 

z  o  o  o 

z  o 

R 

z  o 

X  o 

R 

z  <  o  < 

Z  <  O  < 

Z  <  O 

R 

Z  9  O  O  O  < 

M 

Z  O  O  O  < 

R 

O  R  CJ 

cj  R  u  CL  a  a  > 

o  (L  a 

U  a  CL  CL 

u  a 

R 

O  Oa 

u 

tt 

R 

U  Z  tt  > 

C.)  Z  tt  > 

a  z  tt 

R 

0  Z  tt  tt  tt  > 

R 

0  tt  tt  tt  > 

R 

R 

R 

R 

R 

R 

o  •  o 

O  a  o 

o 

o 

0 

R 

0 

0 

n 

o 

o 

o 

R 

0 

0 

r)  R  n 

n  R  10 

R 

R 

R 

R 

IP 

0 

CM 

R 

CM 

0 

R 

0 

m 

0 

R 

0 

R 

0 

R 

H 

R 

R 

R 

R 

R 

n  R  (*) 

n  R  o 

o 

o 

CO 

R 

0 

0 

R 

•» 

a^ 

0 

n 

0 

n 

IP  R  <0 

CP  R  ha 

h 

r- 

ha 

R 

K 

ha 

R 

0 

0 

0 

R 

h* 

R 

ha 

CM  R  CM 

CM  R  CM 

CM 

CM 

CM 

R 

0 

0 

R 

0 

0 

0 

R 

0 

U 

0 

CO  R  CO 

CO  R  CO 

CO 

0 

0 

R 

0 

0 

R 

0 

0 

0 

R 

0 

H 

0 

0)  R  0) 

0)  R  0) 

0) 

0 

0 

R 

0 

0 

R 

0 

0 

0 

R 

0 

R 

0 

^  R  ^ 

^  R  ^ 

R 

R 

9 

R 

9 

R 

9 

R 

10  R  10 

10  R  10 

R 

R 

R 

R 

10 

0 

0 

fl 

0 

0 

• 

0 

0 

0 

R 

0 

R 

0 

C  n  o 

«  R  O 

o 

o 

0 

R 

0 

0 

R 

R 

R 

10  R  Ki 

«0  R  CP 

CP 

0 

0 

R 

0 

0 

R 

0 

0 

0 

R 

0 

R 

0 

0>  R  0) 

9  R  0) 

s 

0 

0 

R 

0 

0 

R 

0 

0 

0 

R 

9 

II 

0 

o  •  o 

O  R  O 

o 

o 

o 

R 

o 

O 

H 

O 

O 

O 

R 

o 

N 

o 

n  R  (*) 

n  R  n 

n 

CO 

CO 

R 

0 

0 

R 

0 

0 

0 

R 

0 

R 

0 

R 

R 

R 

P 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

^  R  10 

R 

R 

R 

CP  R  ■»- 

CM 

n 

R 

0 

0 

■ 

0 

0 

R 

R 

0 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

■  CO 

0 

R 

o 

R 

R 

R 

l-‘^7 


POT.  NATANS  77 
POT.  GRAMINEUS  108 
VALLISNERIA  AMER  15 


309955  498659  7.0  CHARA  SPP .  3.7  1.3  1500 


1 


■  o 


in 

6 


a 

■ 

a 

a 

a 

a 

N 

■ 

a 

a 

a 

a 

1 

a 

a 

a 

a 

II 

a 

a 

a 

a 

a 

1 

(0 

CO 

CO 

tt» 

a 

a 

CO 

a 

(0 

a 

10 

a 

R 

a 

a 

a 

a 

a 

i 

H 

d 

d 

d 

d 

d 

d 

d 

d 

d 

a 

d 

■ 

d 

a 

d 

a 

O 

a 

11 

a 

a 

a 

a 

H 

a 

a 

a 

a 

a 

II 

a 

a 

a 

a 

a 

U 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

H 

a 

a 

a 

a 

a 

a 

m 

n 

D 

p) 

in 

in 

m 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

d 

6 

d 

d 

d 

d 

■ 

d 

a 

a 

a 

a 

a 

a 

a 

a 

1 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

■ 

a 

a 

a 

a 

a 

I 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

in 

in 

in 

in 

o 

o 

Q 

Q 

o 

a 

o 

a 

o 

a 

o 

a 

o 

a 

a 

CM 

CM 

CM 

o 

o 

O 

o 

o 

a 

o 

a 

m 

a 

m 

m 

a 

a 

m 

m 

m 

m 

in 

a 

m 

a 

CM 

a 

CM 

a 

CM 

a 

I 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

« 

a 

a 

a 

a 

Q 

o 

o 

o 

o 

Q 

O 

Q 

a 

ft 

a 

ft 

a 

ft 

a 

ft 

a 

a 

o 

CM 

a 

CM 

CM 

o 

o 

o 

Q 

ft 

■ 

ft 

a 

ft 

a 

o 

a 

o 

a 

a 

in 

m 

o 

m 

m 

in 

m 

5 

a 

o 

a 

Q 

a 

o 

a 

a 

CM 

CM 

CM 

CM 

CM 

a 

CM 

a 

N 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

^  o 

a 

0)  CO 

IP  r*  in  0) 

^  in  CM 

in  <  0) 

P>  CD  CO 

O  P> 

CO  •“  O 

mom 

a 

m  CM  p 

a 

O  P)  < 

a 

<  o  < 

a 

m 

p 

CM 

a 

a 

a 

■ 

a 

f-  -  « 

a 

h.  ^ 

O  ^  O  C*5 

^  10  « 

CM  o  d  in 

in  <  0) 

CM  CM 

CM  < 

d  d  <0 

tt-  CD  ^ 

m  m  p 

a 

<  CD  P> 

a 

•“  m  < 

a 

CM 

ft 

in  1^ 

a 

in  n 

^  CM  in 

in 

0)  CM 

flO  P> 

CO  P) 

o 

m  V  ^ 

CO  CD 

■ 

O  CM 

a 

< 

0) 

a 

CM  V 

a 

CM  O 

a 

a 

a 

a 

a 

a 

a 

a 

II 

a 

a 

a 

a 

a 

a 

a 

a 

a 

H 

II 

a 

a 

a 

a 

H 

a 

a 

u 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

CM  o 

a 

CM  tn  in  CO 

CO  CO  O  O 

in  <  cn 

oj  0)  ^  O 

CO  o>  in 

C-  < 

m  in 

10  ^  0) 

O  P*  P- 

a 

0>  P>  CO 

a 

^  r>  o 

a 

P)  ^  CD 

o  0)  m 

a 

a 

a 

a 

a 

flO  0)  CO 

CM  ^  O  10 

P*  10  ^ 

CM  c»  ^ 

10  O  0) 

P)  01 

Ul  CM  01 

(0  CO 

^  in  < 

CM  p  d 

a 

10  0>  P> 

^  p>  p 

a 

<  p 

a 

p 

CD 

0> 

a 

(D  00 

a 

CM  r-  n 

^  m  10 

10  ^ 

*-  p) 

in  •-  < 

U  CM  P> 

p'  in  in 

*-  5 

a 

p)  m 

a 

•-  lo  o 

a 

ft  (0 

a 

CM 

a 

a 

<  CM 

a 

a 

a 

a 

a 

tt 

a 

a 

a 

a 

H* 

a 

a 

a 

a 

a 

a 

a 

H 

a 

a 

a 

a 

a 

a 

a 

a 

a 

tt 

*■4 

a 

M 

a 

a 

a 

UJ 

a 

Ul 

(/) 

in 

z 

cn  z 

z 

a 

a 

a 

*A  S 

a 

in  z 

Z  in 

in 

Z  in 

cn 

in 

in 

in  o 

z  o 

o 

a 

cn 

a 

cn 

in 

D  < 

3  < 

M  3 

3 

Ul  3 

3 

3 

3 

3  cn 

Ul  cn 

a 

cn 

a 

3 

a 

3 

3 

UJ 

a 

UJ 

O  Ul 

Ul 

O  Ul 

Ul 

Ul 

Ul 

Ul  o 

o  o 

a 

in  o 

a 

Ul 

a 

Ul 

a 

Ul 

a 

iAZ  < 

I 

cn  z  < 

S  z  s 

Z  » 

<  z  » 

Z  » 

Z  » 

z 

Z  tt  » 

<  tt  » 

a 

3  tt  » 

z  » 

a 

Z  Z 

a 

z 

> 

a 

z  « 

•  Z  “1  «« 

• «  o 

•  z  •-<  o 

•  “  o 

•  •-  o 

•  m 

^  <  o 

z  <  o 

■ 

cn  <  o 

■ 

•  *-•  o 

I 

• «  o 

a 

»i4 

o 

<  s  a 

a 

a  <  s  a 

0.  <  s  K 

a  z  a 

0.  <  s  a 

o.z<x 

tk.  S  tt 

tt  z 

X  Z  tt 

<  X  tt 

n 

O  Z  tt 

■ 

tt  Z  tt 

a 

tt  Z  tt 

a 

tt 

z 

B 

a 

H-  <  UJ 

a 

a  H  <  Ul 

a  u  <  a 

a  <  tt 

0.  u  <  os 

&  <  tt 

tt  <  tt 

tt  < 

<  U  tt 

O  B 

• 

O  O  tt 

a 

tt  <  tt 

■ 

tt  <  B 

■ 

tt 

< 

tt 

<  oc  Z 

a 

in  <  ft  z 

in  a  < 

cn  oe  < 

in  tt  < 

in  tt  < 

in  tt  < 

in  tt 

B  N*  « 

M  < 

■ 

O  1-^  < 

a 

cn  tt 

< 

a 

cn  tt  < 

■ 

in 

cr 

< 

Z  O  <n 

z  o  in 

<  o  z 

o  z 

<  o  z 

o  z 

0  Z 

o 

(9  K  Z 

<  K  Z 

a 

Z  tt  z 

a 

3 

z 

a 

0  Z 

0 

Z 

a 

<  *1 

<  UJ 

< 

<  Ul 

< 

< 

< 

Ul 

t 

a 

< 

a 

< 

a 

< 

a 

•  •  ^ 

a 

tt  •  >«/ 

tt  o  • 

tt  '  • 

tt  O  '  • 

tt  •  • 

tt  •  • 

tt  * 

O  '  • 

a 

a 

tt  ' 

a 

tt  •  > 

tt 

a 

K  K  -1 

a 

<  a-  K  -j 

<0  1-1- 

<  ^  1- 

<  O  »-  K 

<  H  •- 

< »-  p» 

<  p> 

K  K  K 

o  p  K 

a 

p  p  p 

a 

<  P 

p 

a 

<  p  p 

a 

< 

p 

P 

a 

o  o  << 

X  O  O  < 

z  -1  o  o 

X  o  o 

X  -1  o  o 

Zoo 

ZOO 

z  o 

o  o  o 

-1  O  O 

a 

o  o  o 

ZOO 

a 

zoo 

a 

X 

o 

o 

a 

a  Q.  > 

II 

o  a  a  > 

u  Ul  a  o. 

u  a  0. 

u  Ul  a.  a 

u  o.  a 

C^  tt  tt 

C^  tt 

tt  tt  tt 

UJ  tt  tt 

a 

tt  tt  tt 

a 

U  tt 

tt 

U  tt  tt 

a 

u 

tt 

tt 

a 

a 

a 

a 

a 

■ 

a 

a 

a 

a 

a 

o 

o 

o 

O 

o 

o 

o 

o 

o 

a 

o 

a 

o 

a 

o 

a 

o 

a 

a 

a 

a 

a 

a 

a 

a 

p- 

p- 

p^ 

p* 

< 

< 

a 

< 

a 

< 

a 

a 

< 

II 

a 

a 

a 

a 

a 

a 

a 

0) 

r** 

h* 

p* 

It 

CO 

« 

CO 

< 

< 

a 

< 

p> 

a 

ft 

ft 

a 

in 

in 

in 

in 

in 

in 

in 

CO 

CO 

a 

CO 

10 

a 

CO 

CO 

a 

a 

IP 

10 

10 

10 

10 

CO 

10 

CO 

CO 

a 

CO 

a 

10 

a 

CO 

10 

a 

CO 

CO 

CO 

CD 

00 

CO 

a 

CD 

CO 

CO 

a 

CO 

a 

CO 

a 

00 

9 

n 

o> 

0) 

0) 

0> 

0) 

0) 

0) 

0) 

0) 

a 

0> 

a 

0> 

a 

0> 

a 

0) 

a 

< 

< 

< 

< 

<• 

< 

< 

< 

a 

< 

a 

< 

a 

< 

n 

u 

a 

a 

a 

a 

a 

a 

in 

o 

o 

O 

<• 

< 

< 

CO 

CO 

CO 

a 

p> 

ft 

a 

ft 

a 

a 

in 

in 

in 

in 

< 

< 

lO 

10 

10 

a 

CO 

CO 

a 

10 

a 

a 

0) 

0) 

0) 

0) 

0) 

0> 

0) 

0> 

0) 

a 

0) 

a 

0> 

a 

0) 

a 

0) 

a 

II 

0) 

0) 

0) 

0) 

0> 

0) 

0> 

0) 

9 

a 

0) 

a 

0> 

a 

0) 

0) 

a 

a 

O 

o 

o 

o 

o 

o 

o 

o 

o 

a 

o 

a 

o 

a 

o 

a 

o 

a 

a 

p) 

n 

P) 

p) 

n 

p> 

p> 

p> 

p> 

a 

p> 

p> 

a 

ft 

a 

ft 

a 

a 

a 

a 

II 

a 

a 

a 

II 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

n 

a 

CM 

CO 

CM 

c^ 

tt- 

CM 

p> 

a 

a 

CM 

ft 

a 

a 

a 

a 

a 

a 

a 

■ 

■ 

R 

N 

R 

R 

■ 

R 

R 

R 

R 

R 

■ 

R 

r*- 

1 

M 

d 

d 

d  R 

d 

H 

R 

R 

o 

■ 

d 

H 

d 

R 

d 

d 

d 

o 

O  R 

d 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

H 

R 

R 

R 

R 

H 

CD 

R 

00 

H 

00 

R 

(0 

<0 

CD 

<0 

CO  R 

CO 

R 

H 

R 

O 

R 

d 

R 

d 

R 

d 

d 

d 

o 

O  R 

d 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

o 

R 

p 

R 

P 

R 

Q 

o 

O  R 

o 

o 

R 

o 

■ 

o 

R 

Q 

5 

Q 

o 

0  R 

o 

0) 

tt 

CO 

R 

at 

R 

Q 

Q 

Q 

Q 

O  R 

o 

R 

R 

R 

Ctt 

CM 

d 

d 

d  R 

d 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

o 

R 

Q 

R 

o 

« 

o 

o 

o 

Q 

ft  ■ 

Q 

O 

R 

Q 

R 

o 

R 

Q 

o 

Q 

O 

O  R 

O 

0) 

II 

fi 

R 

o 

R 

Q 

Q 

^  R 

R 

Ctf 

R 

R 

n 

n 

D 

fO 

d  R 

d 

R 

R 

R 

R 

R 

R 

r** 

R 

O  n 

R 

« 

R 

a 

0 

9 

4 

n  n  n  a 

in  m  ^ 

00 

CO  d  R 

tt  • 

R 

R 

R 

n 

H 

OD  M 

R 

R 

m  o-  CO  in 

o  O  (0  o 

O  r-  ^  O 

a> 

tt  ^  R 

-  O 

(*) 

R 

Ct 

R 

0) 

R 

CO  m 

m  w  r> 

m  00 

CO  R 

d 

N 

H 

N 

11 

R 

R 

R 

R 

H 

R 

R 

R 

R 

R 

H 

R 

R 

M 

R 

R 

R 

R 

r> 

H 

r*  « 

R 

at 

R 

m  ^  ^ 

00  in  in  d 

u>  n  o  n 

00 

in  d  R 

d  d 

R 

R 

IT) 

R 

CD  (*) 

R 

r*  in 

R 

0)  o-  (p  00 

V  O  n  < 

O  m  ^  O 

CO 

tt  d  R 

d  ^ 

o> 

H 

A 

R 

in 

R 

00  r-  ^ 

«  r>  00 

n  ^ 

n 

O  R 

R 

n 

R 

OM 

R 

d 

d  R 

d 

N 

R 

R 

R 

R 

R 

R 

R 

H 

R 

R 

H 

R 

1 

R 

R 

u 

R 

R 

H 

tt 

R 

R 

R 

ui 

R 

(/> 

R 

cn 

R 

</»  cn 

cn  cA 

i/t  z 

CA  1 

(A 

W 

3 

R 

3 

R 

«  3 

«  3 

3  < 

3  R 

3 

H 

lU 

R 

UJ 

R 

^  IP 

^  111 

IP 

IP  ■ 

IP 

H 

z 

« 

Z 

tt 

•-«Z  B 

•N  2  9 

Z  Z  4 

Z  R 

Z 

<  M 

R 

•  M 

1 

•  X  o 

•  X  o 

•  Q  M 

•  M  R 

•  M 

a 

R 

a  Z 

R 

a  s 

R 

a  ui  s  a 

a  IP  z  tt 

0.  Z  tt  tt 

tt 

tt  Z  R 

tt  z 

a 

R 

a  < 

R 

0.  < 

R 

0.  -1  <  tt 

u 

a  ^  <  tt 

a.  <  tt  IP 

tt 

tt  <  R 

tt  < 

R 

i/i  oc 

■ 

cn  tt 

R 

<n  u.  tt  ^ 

CA  Ik  tt  < 

CA  tt  <  z 

CA 

CA  tt  R 

CA  tt 

R 

R 

O 

g 

O  Z 

o  z 

tf  Z  to 

O  R 

O 

< 

R 

< 

R 

< 

• 

<  cn 

<  (A 

R 

< 

< 

<  R 

< 

tt 

R 

cc  • 

R 

a  • 

R 

tt  <  ■  * 

ec  <  • 

tt  *  •  .P 

tt 

tt  *  ■ 

B  > 

< 

R 

<  h- 

R 

<  ^ 

R 

<  3  »-  H 

<  3  »-  K 

<  K  1-  ^ 

< 

<  H  R 

z 

R 

X  o 

R 

z  o 

z  <  o  o 

z  <  o  o 

z  o  o  < 

Z 

Z  O  R 

X  o 

R 

u  a 

R 

c^  a 

R 

cj  z  a  a 

u  Z  a.  a 

cj  a  a  > 

CJ 

CP  tt  R 

U  tt 

R 

R 

R 

o 

R 

o 

R 

o 

R 

O 

o 

o 

O 

O  It 

o 

R 

R 

R 

R 

R 

R 

RT 

^  R 

H 

R 

R 

R 

R 

R 

R 

w 

R 

1 

'T 

d 

d  H 

d 

(0 

II 

CO 

R 

CO 

R 

CO 

CO 

CD 

CO 

CO  R 

CO 

(0 

R 

CO 

II 

CO 

R 

CO 

CO 

CO 

CO 

CO  R 

CP 

00 

H 

00 

R 

9 

R 

00 

00 

CO 

00 

tt  R 

tt 

0) 

H 

0) 

H 

at 

R 

0> 

0) 

Oi 

at 

at  R 

tt 

R 

R 

R 

n 

^  R 

R 

R 

« 

R 

R 

g 

o 

O  R 

o 

<0 

H 

CO 

R 

10 

R 

in 

in 

in 

in 

tt  R 

tt 

0» 

H 

at 

R 

0) 

R 

0) 

0) 

0) 

at 

at  R 

tt 

0) 

H 

Oi 

R 

at 

R 

0) 

Of 

0) 

at 

tt  R 

2 

o 

n 

o 

R 

o 

R 

o 

o 

o 

o 

O  R 

o 

r) 

N 

n 

R 

n 

R 

n 

r> 

n 

c»> 

d  R 

d 

R 

R 

R 

R 

R 

R 

R 

R 

R 

u 

R 

R 

R 

H 

R 

R 

R 

in 

R 

CO 

■ 

d 

n 

tt  R 

CO 

R 

R 

R 

t-  ff 


CL 

< 

z 

o 

a 


I 

a 

o 

ec 

u 

< 


a 

i 


a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

^  M 

8 

a 

a 

a 

a 

•  i 

z 

a 

a 

a 

a 

a 

U  i 

o 

a 

C 

o 

O 

p*  a 

h*  a 

K 

P«* 

PB 

a 

•» 

a 

A 

a 

A 

a 

A 

a 

Ui  ■ 

H* 

a 

a 

a 

a 

(/>  i 

H* 

a 

c 

d 

d 

o  • 

o  « 

d 

d 

d 

d 

d 

d 

a 

o 

d 

a 

d 

a 

d 

a 

O 

a 

o 

a 

O 

^  ■ 

O 

a 

a 

a 

a 

a 

a 

a 

•  1 

CD 

a 

a 

a 

a 

a 

a 

a 

■ 

K  M 

a 

a 

a 

a 

a 

a 

a 

■ 

U.  1 

a 

a 

a 

a 

a 

a 

a 

i 

UJ 

a 

a 

a 

a 

a 

a 

a 

a 

H  • 

U 

a 

a 

a 

a 

a 

a 

a 

a 

z  a 

< 

a 

IP 

IP 

^  a 

^  a 

CO 

to 

CO 

a 

•• 

A 

a 

A 

a 

A 

a 

a 

a 

a 

Ui  a 

Uu 

a 

a 

a 

a 

a 

a 

a 

a  a 

ec 

a 

d 

d 

d 

^  a 

^  a 

6 

d 

d 

a 

d 

a 

d 

II 

d 

a 

a 

a 

o:  a 

3 

a 

a 

a 

a 

a 

a 

a 

3  a 

1/) 

a 

a 

a 

a 

a 

a 

a 

O  a 

a 

a 

a 

a 

a 

a 

a 

H 

CN 

a 

, 

a 

a 

a 

a 

a 

a 

a 

s 

a 

a 

a 

a 

a 

a 

a 

< 

v. 

U)  a 

a 

a 

a 

a 

a 

a 

II 

h- 

o 

Ui  a 

z 

a 

a 

a 

a 

a 

< 

-i  a 

o 

a 

a 

a 

a 

a 

a 

a 

a 

o 

O  a 

K 

a 

a 

a 

a 

a 

a 

a 

a 

o 

Z  a 

1- 

a 

o  « 

o  • 

o 

o 

o 

a 

o 

• 

a 

9 

a 

9 

a 

o 

a 

O 

a 

o 

a 

o 

o 

<  a 

o 

in  a 

in  a 

in 

to 

to 

CO 

a 

a 

a 

a 

A 

a 

A 

a 

A 

a 

z 

U  a 

CD 

^  a 

a 

CO 

CO 

a 

A 

a 

a 

a 

a 

a 

d 

i 

a 

a 

a 

a 

a 

a 

a 

(/> 

a 

a 

a 

a 

a 

a 

a 

a 

(/) 

z 

O  a 

Ui 

a 

a 

a 

a 

a 

a 

a 

a 

< 

O  a 

U 

a 

a 

a 

a 

a 

s 

z 

u.  a 

< 

a 

a 

a 

a 

a 

a 

»- 

w  8 

u. 

a 

Q 

o 

P 

Q  • 

Q  • 

p 

p 

Q 

o 

p 

p 

a 

p 

p 

a 

p 

a 

P 

a 

a 

p 

o 

a 

(/) 

»-  a 

a 

a 

O 

o 

o 

O  a 

O  ■ 

o 

O 

n 

A 

o 

o 

a 

o 

o 

a 

o 

a 

o 

(*) 

a 

Q 

Q 

a 

iLi 

(/> 

X  a 

3 

a 

0) 

0) 

Oi 

in 

tn 

In 

in 

in 

a 

in 

A 

a 

A 

A 

a 

a 

P 

o 

n 

»- 

i/> 

O  a 

1/) 

a 

M 

M 

CM 

(0  a 

CO  a 

CO 

CO 

to 

CO 

a 

a 

a 

a 

a 

a 

a 

< 

UJ 

M  8 

a 

a 

a 

a 

a 

a 

a 

o 

•i 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

0) 

O  r** 

II 

in  CO 

00  a 

o  » 

O  <0 

in  ^  ^ 

IP  r** 

O  (0  Ot 

IP  A 

o 

a 

in 

p»  p^  o 

a 

A  A 

a 

A 

a 

o 

a 

o 

■ 

n 

a 

p 

N 

Ui 

a 

a 

a 

a 

a 

a 

a 

z 

Ui  K 

a 

et  tn 

oo  — 

CM  Oi 

CM  a 

^  a 

CM  CO 

^  ^  0) 

m  V 

♦  o 

d  IP 

a 

in 

o  in  A 

a 

in  A 

a 

•-  A 

a 

00 

a 

00 

A 

a 

Ui 

Cl 

a 

O  to 

to  ^ 

in  a 

^  a 

m 

00 

CO  in 

CO  ^ 

in 

p* 

V  A 

a 

A  A 

a 

O  ^ 

a 

A 

a 

tt 

a 

00 

U 

1^  o 

Z 

a 

a 

a 

a 

< 

«  M 

a 

a 

a 

a 

a 

a 

X  UI  C9 

a 

a 

a 

a 

a 

w* 

H 

U)  9 

a 

a 

a 

a 

< 

a 

a 

a 

a 

a 

a 

a 

CV 

a 

a 

a 

H 

a 

z 

n  o 

00  in 

CO  c* 

^  a 

^  a 

^  at 

O  O  IP 

^  p^ 

O  A  O 

6 

6 

CM 

o 

^  «  a 

a 

A  A 

a 

A  •- 

a 

A 

a 

A 

A 

UJ 

C9 

u 

a 

a 

a 

a 

CM 

Ui 

(fl 

00  o 

CM  CO 

in  a 

a 

to  ^ 

in  O  IP 

O  CM  00 

*-  in 

^  O 

a 

«  A 

a 

A  P» 

a 

UJ 

A 

a 

A 

o 

o 

Ui 

z 

O 

(0 

in 

^  IP 

in  ^ 

CO  a 

IP  a 

0) 

M 

m  at 

M  CM 

CM 

A 

—  IP  ^ 

a 

A  P*^ 

P  O 

in 

a 

A 

z 

s 

< 

CO 

CM 

A 

a 

< 

o 

oc 

a 

QC 

> 

'w' 

a 

a 

P- 

n 

tt 

a 

a 

a 

a 

a 

o 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

tt 

M  oc 

M  a 

QC  a 

OC  1 

QC 

•-«  QC 

M  QC 

M  QC 

tt 

tt 

tt 

M  tt 

a 

M  OC 

a 

QC 

a 

tt 

a 

QC 

a 

QC 

a 

a 

z 

UI 

Z  UJ 

Z  UJ 

Ui  a 

UJ  a 

UJ 

Z  UI 

Z  UJ 

Z  UJ 

UJ 

UI 

a 

UJ 

Z  Ui 

Z  A 

Z  UJ 

a 

UI 

a 

Ui 

a 

Ui 

a 

o 

Z 

o  z 

o  z 

Z  N 

Z  ■ 

z 

O  Z 

n  s 

O  Z 

Z 

Z 

a 

z 

m  o  z 

a 

o  z 

a 

o  z 

a 

Z 

Z 

a 

Z 

lA 

< 

tn  < 

tn  < 

<  a 

<  a 

< 

in  < 

in  < 

tn 

< 

< 

a 

M  in  4 

a 

A  < 

a 

A  < 

a 

< 

a 

< 

a 

< 

UI 

It 

o 

O 

o 

m  o 

o 

o 

a 

-J  o 

a 

o 

a 

o 

a 

a 

►- 

a 

oe 

< 

tt  < 

oe  < 

<  a 

<  a 

z  < 

3  QC  < 

tt  < 

tt  z  « 

< 

< 

a 

< 

tt  < 

a 

QC  < 

a 

tt  < 

a 

< 

a 

< 

a 

< 

>  z 

a 

< 

M 

<  <-« 

< 

M  a 

M  a 

o  ^ 

Q.  < 

<  o 

•  M 

a 

X  <  M 

a 

<  M 

a 

<  1-4 

a 

a 

M 

a 

z  o 

a 

a.  z 

oe 

z  a 

Z  PC 

QC  a 

QC  a 

QC  ft 

in  z  QC 

z  tt 

z  tt  tt 

&  tt 

tt 

a 

B 

UI  Z  tt 

a 

z  QC 

a 

X  K 

a 

tt  B 

a 

QC 

a 

QC 

a.  X 

a 

0. 

CO 

UJ 

O  UI 

CO  UJ 

Ui  a 

UJ  a 

QC  UJ 

•-«  O  UJ 

u  Ui 

P  tt  UJ 

a  UJ 

UJ 

a 

UJ 

.J  U  UJ 

a 

O  UJ 

a 

p  UI 

a 

tt  Ui 

Ui 

Ui 

o  < 

a 

i/» 

Z 

M  z 

•-<  z 

Z  « 

z  • 

<  z 

QC  M  Z 

M  z 

M  <  z 

in  z 

Z 

a 

Z 

u  Z 

a 

M*  Z 

a 

Z 

a 

A  Z 

Z 

Z 

• 

QC  H 

a 

DC 

tt  in 

Qc  in 

in  a 

in  a 

Z  m 

o  QC  in 

tt  in 

K  z  m 

m 

in 

a 

tn 

tt  in 

a 

tt  A 

a 

tt  A 

a 

A 

A 

a 

A 

a 

o 

a 

< 

M  a 

M  1 

IM 

< 

M 

M 

in  M 

a 

M 

a 

»■« 

a 

< 

M 

8 

M 

a 

< 

a 

tt 

•j 

•  ^ 

• 

«0  a 

«J  a 

•  ^ 

•  •  ^ 

'  .J 

.  .  ^ 

tt  -J 

-1 

<  •  -J 

a 

>  mJ 

a 

a 

B  -J 

a 

a 

mJ 

s 

a 

< 

«j 

K  ^ 

J  a 

^  a 

P-  -J 

K  K  .J 

»->  ^ 

I-  H  -J 

<  -J 

•i 

a 

3  K  «J 

a 

K  ^ 

a 

P-  -J 

a 

< 

a 

-J 

a 

z  o  < 

o  < 

O  < 

<  a 

<  1 

o  < 

O  O  < 

o  < 

O  O  < 

z  < 

a 

< 

<  O  < 

a 

o  < 

a 

o  < 

a 

X  < 

a 

< 

a 

< 

a 

u 

0. 

> 

&  > 

0.  > 

>  ■ 

>  a 

(L  > 

a.  a,  > 

a  > 

a  a  > 

u  > 

> 

> 

Z  tt  > 

a 

tt  > 

a 

tt  > 

a 

P 

> 

a 

> 

a 

> 

a 

a 

a 

a 

z  ^ 

a 

a 

a 

a 

a 

a 

a 

»-  • 

a 

o 

o 

o 

O  " 

O  a 

O 

in 

in 

in 

in 

in 

in 

o 

a 

o 

a 

o 

o 

a 

o 

o 

a.  H 

a 

a 

a 

a 

a 

UJ  u. 

a 

00 

00 

00 

0)  a 

at  a 

0) 

00 

00 

00 

d 

d 

a 

o 

9 

9 

a 

9 

a 

a 

O 

a 

a 

a 

a 

a 

a 

CO 

a 

a 

a 

a 

a 

II 

a 

00 

a 

a 

10 

10 

IP 

IP  a 

IP  a 

IP 

CM 

<M 

CM 

A 

A 

a 

A 

9 

9 

a 

9 

a 

A 

a 

A 

A 

0) 

m  UI 

a 

m  a 

in  a 

in 

IP 

IP 

IP 

A 

A 

■ 

A 

P«B 

a 

h» 

a 

P^ 

00 

a 

tt 

tt 

UJ  9 

0) 

0) 

0) 

0)  a 

0)  a 

at 

0) 

P> 

at 

A 

A 

a 

A 

a 

a 

A 

A 

A 

a 

A 

a 

A 

a 

»- 

o 

0) 

0) 

0) 

0)  a 

0)  a 

at 

0) 

at 

at 

A 

A 

a 

A 

li 

A 

a 

A 

A 

a 

A 

A 

a 

A 

z  < 

0) 

0) 

0) 

0)  a 

at  a 

at 

0) 

at 

at 

A 

A 

■ 

A 

A 

a 

A 

a 

A 

a 

A 

A 

a 

A 

O' 

<  z 

^  a 

^  a 

a 

a 

V 

a 

n 

u; 

a 

a 

a 

a 

n 

a 

00 

o  o 

a 

CP 

IP 

Ip 

in  a 

in  a 

in 

r- 

p* 

p- 

in 

IP 

in 

A 

a 

A 

a 

A 

M 

« 

a 

00 

OO 

a 

z 

-J  cc 

ce 

a 

in 

in 

in 

a 

IP  a 

IP  a 

IP 

f- 

f** 

p* 

<0 

9 

9 

O 

a 

O 

a 

O 

a 

O 

II 

O 

O 

Ui 

O  Ui 

a 

r* 

r*' 

C*  a 

C*  a 

h* 

p* 

pB 

p^ 

P- 

p- 

9 

a 

9 

a 

tt 

a 

00 

a 

tt 

tt 

a 

K 

o 

a 

a 

CM 

CM 

CM 

CM  a 

CM  a 

CM 

II 

IN 

CM 

CM 

CM 

CM 

C4 

A 

a 

A 

a 

A 

A 

A 

A 

0. 

o 

0. 

a 

w  a 

^  a 

a 

a 

a 

Ui 

3 

a 

to 

CO 

CO 

CO  a 

n  a 

r> 

to 

CO 

CO 

A 

A 

A 

A 

A 

A 

a 

A 

II 

A 

A 

(/) 

Ui 

a 

a 

a 

1) 

a 

a 

a 

a 

K 

a 

a 

a 

II 

a 

a 

u 

» 

< 

a 

a 

M 

a 

a 

a 

a 

< 

CO 

a 

a 

a 

a 

n 

II 

a 

a 

a 

»- 

M 

a 

a 

a 

a 

II 

< 

-J  Q 

CM 

a 

CO 

^  a 

CM  a 

CO 

H 

CM 

CO 

A 

A 

a 

A 

a 

A 

a 

A 

a 

A 

a 

o 

a  z 

a 

a 

a 

a 

a 

a 

a 

y 

y  • 

5? 

CD 


■  III 

■  ^ 


«  O 


POT.  RlCHARDSONl 


i-  r; 


LLOP. 


313841  499991  5.5  MYRIO.  SPICATUM  11.6  8.2  1 100  330 


N 

a 

a 

a 

a 

H 

a 

a 

a 

a 

a 

N 

a 

a 

a 

II 

M 

a 

a 

a 

a 

a 

■ 

a 

a 

ON 

••• 

PJ 

a 

A 

A 

a 

a 

a 

II 

O 

a 

d 

a 

d 

6 

a 

d 

d 

d 

6 

d 

M 

d 

M 

a 

a 

a 

a 

a 

R 

a 

a 

a 

a 

a 

N 

a 

a 

a 

a 

a 

R 

a 

a 

a 

a 

a 

N 

a 

a 

a 

a 

a 

■ 

a 

a 

a 

a 

N 

a 

a 

a 

ON 

ON 

ON 

a 

P» 

a 

a 

a 

a 

a 

a 

■ 

d 

a 

6 

a 

d 

d 

a 

d 

d 

d 

d 

a 

d 

d 

R 

a 

a 

a 

a 

a 

a 

■ 

a 

a 

a 

a 

a 

■ 

a 

a 

a 

a 

a 

R 

a 

a 

a 

a 

N 

a 

a 

a 

a 

a 

N 

a 

a 

a 

a 

a 

M 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

N 

o 

a 

O 

a 

Q 

o 

a 

o 

o 

o 

o 

a 

Q 

a 

o 

a 

n 

a 

o 

a 

o 

o 

a 

PI 

PI 

A 

o 

a 

5 

a 

o 

N 

r> 

a 

P) 

a 

P) 

p» 

a 

a 

a 

a 

a 

M 

a 

ON 

a 

ON 

a 

A 

a 

A 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

Q 

a 

o 

a 

Q 

O 

a 

Q 

Q 

O 

o 

a 

o 

a 

O 

a 

o 

a 

o 

O 

o 

a 

O 

0 

o 

o 

a 

o 

a 

o 

a 

a 

0) 

a 

Pi 

PI 

a 

ON 

ON 

ON 

in 

a 

in 

in 

a 

a 

p) 

a 

P) 

PJ 

a 

n 

a 

n 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

ai 

a 

00  <0  (0 

a 

o  o  « 

a 

C^  00 

a 

PI  O 

in  O 

A  O 

p-  A  PJ  n  O  ^ 

a 

m  K  A  A 

a 

A  A  A  A 

a 

a 

a 

a 

a 

a 

r>i 

a 

o  ^  p> 

a 

P>  OJ 

a 

P>  flO 

PI 

a 

-  o 

in  in 

in  ^  ^ 

O  ^  V  A  ^ 

n  ^  o  n 

a 

A  A  A  p> 

0) 

a 

ar 

a 

P) 

^  O 

a 

o  ^ 

Pi  ^ 

ON 

a 

A 

II 

NJ  A 

a 

a 

a 

a 

a 

a 

a 

u 

a 

a 

H 

a 

a 

a 

a 

a 

n 

a 

a 

a 

a 

II 

a 

a 

a 

a 

a 

w 

a 

a 

a 

a 

a 

a 

a 

a 

a 

u 

a 

a 

a 

a 

a 

a 

o 

a 

«  10 

a 

O  10  in 

^  00 

ON  ON 

a 

IP 

in  ^  00 

O  ^  CN  ^ 

A  P-  •* 

a 

A  A  A  A 

a 

a 

a 

a 

a 

M 

a 

QO 

a 

00  ^ 

a 

00  in 

a 

pi  n 

PJ  IP 

p)  ^  ^ 

«.  «>  fUu  ^  (0 

a 

A  UJ  A  O  A 

A  A  A  A 

O 

a 

a 

IP 

a 

in  m 

n  O 

a 

ON 

in 

ON  PJ 

^  ^ 

a 

^  C)  ® 

H 

A  A 

a 

ON 

a 

a 

< 

a 

a 

a 

a 

a 

tt 

a 

■ 

a 

a 

P- 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

u 

a 

a 

a 

a 

a 

a 

< 

a 

a 

a 

a 

a  < 

tt 

a 

tt 

tt 

tt  < 

a 

>?  tt  < 

a 

< 

a 

•M  tt  < 

«/) 

a 

Z  <  Ui 

a 

Ul 

a 

Ul  10 

UJ 

a 

Z  UJ 

Z  Ul 

Z  u<  </) 

<  Z  UJ  in 

a 

Z  10 

Z  A  A 

3 

a  z  z 

a 

lo  Z 

a 

Z  3 

Z 

a 

3  Z 

3  Z 

3  Z  3 

A  Z  A  O  Z  3 

a 

to  A  o  3 

m  O  Z  3 

K 

a 

H  < 

a 

< 

a 

<  H 

< 

a 

H  < 

K  < 

H  <  K 

w  >-  3  m  «t  H 

a 

Ml  3  A  H 

a 

D  A  <  K 

<n 

a 

<  ^ 

a 

•J 

a 

CD 

a 

aC 

< 

<  m 

-J  ^  Ul  o  a 

a 

•J  u»  o  a 

a 

AO  O 

o 

a 

O  <  < 

u 

^  < 

a 

<  O 

< 

a 

O  < 

U  < 

cx  o 

M  <  Z  tt  <  o 

a 

)->  Z  (C  D 

a 

Z  tt  <  O 

a 

a 

•  X  M 

•  m 

M  M 

X  > 

•  X  M  < 

M  <  »M 

a 

0.  z  a 

a 

&  Ui  tt 

a 

ec  • 

a  tt 

a  tt 

tt  tt 

tt  tt  • 

Ul  Z  Z  Z  K  ■ 

a 

a.  UJ  z  z  ■ 

a 

Z  Z  tt  ' 

a 

a 

10  UJ 

a 

CL  ^  UJ 

a 

Ul  a 

a  UJ 

a 

10  Ul 

lO  UJ 

lO  Ul  tt 

^  <  U  UJ  tt 

a 

tt  -J  «(  U  tt 

a 

<  O  A  tt 

o 

a 

<  Z 

a 

10  Ik  z 

a 

z  o 

10  z 

a 

z 

Z 

z  o 

tk  <  tt  »-•  z  o 

a 

A  Ik  tt  Ml  O 

a 

tt  Ml  z  o 

a 

•  lO 

a 

10 

a 

lO  «J 

10 

a 

'  lO 

«  lO 

•  lO  .J 

-i  O  tt  A  .1 

a 

O  tt  -J 

a 

A  tt  A  ^ 

11 

o 

a 

<  lO  M 

a 

IH  .J 

<  M 

a 

o 

o  «-< 

O  >-•  -1 

A  -J  M  ^ 

a 

lO  -J 

a 

M«  ^ 

UJ 

M  Ui  -J 

a 

CK  <  ^ 

a 

•J  UJ 

tt  «J 

a 

•J 

M  ^  Ul 

<  UJ  •  '  ^  UJ 

a 

ec  <  ’  '  Ul 

a 

.  .  ^  Ul 

H- 

a 

oe  K  u 

a 

^  3  -J 

a 

.J  »- 

<  «J 

a 

ff  .J 

tt  ^ 

tt  -1  K 

^  K  »-  J-  -i  J- 

a 

<  •?  K  K  K 

B 

V  H  _J  K 

a 

>  •-<  < 

a 

z  <  < 

a 

<  ^ 

X  < 

a 

>  < 

>  < 

>«<«-- 

<  M  o  O  <  M 

a 

X  <  O  O  Ml 

a 

O  O  <  i-> 

z 

a 

Z  Z  > 

a 

u  z  > 

a 

>  Z 

<J  > 

a 

z  > 

z  > 

z  >  z 

Z  Z  tt  tt  >  z 

a 

u  Z  tt  tt  z 

a 

tt  tt  >  z 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

in 

a 

o 

a 

o 

o 

a 

o 

o 

o 

o 

a 

o 

a 

o 

a 

a 

a 

a 

a 

II 

a 

in 

a 

P) 

a 

P) 

P) 

a 

p- 

a 

II 

n 

a 

a 

a 

a 

a 

a 

a 

K 

a 

a 

a 

a 

0) 

Pi 

0) 

II 

p- 

a 

p* 

a 

p» 

a 

0) 

a 

00 

a 

o 

00 

II 

Pi 

PI 

PI 

m 

a 

0 

a 

A 

0) 

u 

0) 

a 

PI 

0) 

a 

PI 

PI 

PI 

PI 

a 

A 

a 

A 

a 

0) 

a 

0) 

a 

Pi 

Pi 

II 

PI 

PI 

PI 

A 

A 

a 

A 

a 

0) 

n 

0> 

a 

Pi 

pi 

a 

PI 

PI 

a 

PI 

A 

a 

A 

a 

A 

a 

n 

a 

V 

a 

a 

a 

a 

a 

II 

a 

a 

a 

a 

a 

•• 

a 

n 

n 

p> 

a 

a 

P) 

a 

p> 

P) 

H 

PJ 

n 

p) 

ON 

a 

A 

a 

A 

a 

00 

a 

00 

a 

00 

00 

00 

00 

o 

A 

a 

A 

a 

A 

a 

<v 

a 

m 

a 

cv 

ON 

a 

ON 

ON 

ON 

a 

ON 

a 

A 

a 

A 

a 

a 

a 

R 

a 

P) 

a 

n 

P5 

P5 

n 

n 

00 

a 

A 

A 

A 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

(0 

a 

a 

ON 

P) 

II 

af 

in 

IP 

a 

a 

A 

a 

A 

a 

a 

a 

a 

a 

a 

a 

1 


1 


> 

z 

a 

o 

tt 

u 

< 


I/) 

a 

Ui 

S 

00 

3 

«/> 


H 

R 

R 

R 

R 

R 

R 

■ 

« 

R 

R 

H 

R 

II 

fl 

R 

R 

R 

R 

R 

R 

H 

N 

• 

R 

R 

u 

H 

H 

U  R  O 

R 

R 

H 

R 

s 

R 

M 

N 

R 

R 

H 

M 

It 

II 

UJ  R  H 

M 

R 

R 

R 

R 

R 

R 

R 

N 

N 

H 

H 

1/)  H  ►- 

M 

o 

H 

o 

R 

o 

d 

R 

o 

o 

O 

« 

o  « 

o 

O  R 

o 

d 

R 

o 

i 

o 

« 

o 

« 

d 

« 

o 

R 

o 

o 

H 

o 

M 

o 

U 

o 

o 

R 

\  R  O 

R 

R 

R 

R 

R 

R 

B 

R 

N 

R 

R 

R 

M 

H 

•  R  GO 

H 

R 

R 

R 

R 

R 

R 

R 

R 

R 

H 

H 

H 

K  R 

R 

R 

R 

H 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

L.  R 

H 

R 

R 

R 

R 

R 

R 

R 

N 

R 

H 

R 

R 

N 

w  H  UJ 

H 

R 

R 

R 

R 

R 

R 

R 

R 

■ 

H 

B 

N 

R 

R 

M 

R 

H  ■  O 

R 

R 

R 

R 

R 

R 

R 

R 

R 

H 

R 

N 

R 

N 

H 

R 

z  ■  < 

H 

R 

R 

CM 

•M 

R 

CM 

CM 

R 

R 

R 

in 

R 

in 

tn 

■ 

CM 

R 

CM 

R 

CM 

CM 

R 

CM 

R 

CM 

R 

m- 

N 

UJ  R  U. 

H 

R 

H 

R 

R 

• 

R 

R 

R 

R 

R 

II 

R 

a  R  tt 

H 

O 

R 

o 

M 

o 

6 

R 

o 

o 

d 

R 

o 

R 

o 

o  • 

o 

d 

R 

o 

H 

o 

o 

N 

O 

R 

O 

H 

o 

o 

R 

O 

• 

o 

R 

o 

o 

N 

tt  R  3 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

H 

R 

R 

N 

3  R  in 

O  R 

R 

R 

R 

R 

R 

R 

R 

H 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

; 

R 

R 

R 

R 

R 

R 

H 

H 

H 

R 

£ 

R 

R 

R 

H 

R 

R 

R 

fl 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

1 

■ 

R 

R 

H 

R 

R 

R 

R 

H 

R 

H 

H 

<  'v 

in  H 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

H 

N 

R 

R 

« 

« 

U 

♦-  O 

UJ  H  £ 

R 

R 

R 

H 

R 

R 

R 

R 

R 

R 

• 

fl 

R 

R 

R 

R 

N 

< 

^  R  O 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

fl 

N 

R 

fl 

■ 

II 

o 

O  R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

H 

R 

R 

R 

R 

tt 

o  8 

Z  ■  1- 

R 

O 

R 

o 

R 

O 

o 

U 

o 

o 

o 

R 

Q 

R 

o 

o 

R 

Q 

o 

B 

in 

R 

in 

in 

o 

II 

o 

R 

o 

o 

N 

o 

11 

O 

R 

Q 

o 

M 

<  R  O 

H 

ir> 

H 

in 

R 

in 

H 

o 

R 

O 

R 

o 

o 

R 

O 

o 

R 

R 

R 

R 

p» 

R 

p- 

R 

P* 

M 

H 

fl 

o 

o 

N 

Z  • 

U  H  GO 

R 

Cl 

H 

IN 

R 

CM 

R 

c* 

R 

K 

R 

h- 

in 

R 

in 

in 

R 

R 

N 

B 

CM 

R 

CM 

H 

CM 

M 

II 

I-I  o 

R 

H 

R 

R 

R 

R 

R 

R 

R 

R 

R 

fl 

II 

R 

H 

« 

(/> 

»-  R 

R 

R 

R 

U 

R 

R 

R 

B 

R 

B 

N 

M 

H 

R 

II 

R 

in  2 

O  R  UJ 

R 

H 

R 

R 

R 

R 

R 

R 

R 

R 

M 

R 

R 

R 

II 

N 

< 

O  M  U 

II 

R 

H 

R 

R 

R 

R 

R 

R 

R 

R 

R 

It 

M 

II 

N 

II 

£  Z 

u  n  < 

R 

H 

R 

R 

R 

R 

R 

B 

R 

H 

« 

R 

R 

M 

R 

li 

It 

N 

N 

K 

w  H  u. 

R 

o 

Q 

R 

Q 

Q 

o 

Q 

o 

R 

Q 

R 

Q 

Q 

R 

O 

o 

H 

o 

R 

O 

R 

Q 

R 

o 

R 

O 

R 

o 

II 

o 

R 

Q 

H 

o 

II 

o 

M 

o 

II 

in 

H  R  tt 

N 

O 

R 

o 

R 

o 

O 

o 

O 

o 

H 

o 

B 

O 

5 

H 

o 

5 

R 

o 

R 

O 

O 

N 

5 

II 

o 

H 

o 

n 

o 

O 

II 

o 

o 

M 

o 

H 

UJ  m 

Z  H  3 

R 

R 

R 

fO 

R 

n 

n 

in 

R 

m 

R 

in 

po 

R 

N 

p- 

R 

1^ 

R 

p* 

R 

p* 

R 

R 

R 

AT 

II 

n 

H 

AT 

« 

N 

K  in 

o  R  in 

R 

C4 

R 

cc 

R 

CM 

CJ 

R 

CM 

CM 

CM 

R 

CM 

R 

CM 

CM 

R 

CM 

CM 

R 

CM 

R 

CM 

R 

CM 

R 

II 

p> 

b 

p> 

R 

tn 

« 

CO 

N 

CO 

U 

« 

<  UJ 

M  R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

H 

R 

H 

U 

II 

R 

M 

M 

O  -i 

R 

R 

H 

R 

R 

R 

R 

R 

R 

R’ 

R 

R 

n 

N 

N 

N 

N 

R 

CD 

R 

00 

R 

IP 

in  c*) 

0) 

n 

R 

00 

R 

m 

IP 

R 

P> 

in-oD 

R 

0) 

R 

n 

II 

IP 

« 

in 

R 

p* 

H 

tn 

N 

00 

U 

tt 

p- 

M 

Q  " 

UI 

R 

R 

R 

R 

R 

R 

R 

R 

N 

11 

H 

H 

n 

z 

UJ  ^ 

R 

CO 

R 

lA 

R 

in 

■ 

o 

00 

n 

II 

R 

n 

CM 

R 

P> 

O  o 

R 

P* 

R 

■ 

tn 

9> 

U 

00 

R 

H 

R 

M 

P) 

H 

p* 

M 

UJ 

tt  z  C4 

H 

R 

H 

Cl 

R 

IP 

CM 

U 

R 

CO 

R 

1^ 

P) 

N 

■ 

9) 

■ 

P*- 

R 

IP 

II 

00 

II 

CM 

II 

CM 

II 

CM 

II 

(0 

N 

P) 

II 

o 

bu  o  £ 

R 

R 

R 

R 

R 

R 

R 

B 

R 

R 

II 

II 

R 

R 

N 

II 

-s  < 

1  ^  >s. 

R 

R 

R 

R 

R 

B 

R 

R 

H 

N 

R 

II 

R 

II 

R 

1  a 

z  UJ  O 

R 

R 

li 

R 

R 

R 

R 

R 

U 

H 

M 

H 

W  »- 

in  »  w 

R 

R 

R 

R 

H 

R 

N 

M 

H 

It 

II 

N 

II 

< 

N 

R 

R 

R 

R 

R 

R 

« 

H 

R 

R 

H 

II 

R 

R 

R 

fl 

R 

R 

B 

N 

H 

II 

N 

« 

M 

II 

^  W 

II 

R 

R 

II 

R 

R 

II 

N 

R 

II 

II 

;i 

K 

H 

K 

R 

R 

R 

U 

H 

II 

II 

U 

II 

II 

II 

z 

R 

o 

R 

IP 

IP 

n  cn 

R 

C*J 

in 

« 

Oi 

R 

in 

R 

o 

flf 

• 

n 

CD 

cn 

in 

II 

IP 

U 

II 

■M 

(1 

in 

c^ 

II 

UJ 

o  ^ 

R 

H 

R 

R 

n 

R 

R 

R 

■ 

M 

H 

II 

II 

K 

•-*  « 

o 

R 

o 

m 

CM 

00 

n 

0) 

R 

IP 

R 

IP 

R 

N 

CM 

II 

P* 

ID 

p* 

z- 

H 

P- 

II 

IP 

fl 

CM 

II 

p) 

H 

CD 

O 

UJ  £ 

fl 

n 

R 

r- 

CM 

C*J 

0) 

O 

R 

c* 

R 

O 

IP 

U 

p) 

p* 

R 

R 

00 

in 

O 

II 

CO 

OD 

0) 

IP 

Z 

R 

R 

R 

R 

N 

R 

M 

i 

R 

R 

H 

CM 

M 

R 

II 

N 

O 

H 

R 

R 

R 

R 

R 

R 

R 

■ 

H 

B 

U 

R 

N 

11 

II 

■ 

>  W 

R 

R 

R 

R 

R 

R 

H 

11 

M 

U 

II 

II 

»• 

H 

tt 

R 

R 

R 

R 

R 

R 

R 

R 

N 

II 

U 

H 

II 

fl 

li 

a 

u 

R 

n 

R 

R 

R 

N 

II 

II 

II 

II 

N 

R 

R 

R 

R 

R 

R 

R 

H 

N 

II 

II 

II 

H 

II 

R 

R 

R 

« 

R 

R 

R 

11 

II 

M 

H 

II 

R 

tt 

R 

tt 

R 

tt 

tt 

fl 

tt 

tt 

tt 

R 

tt 

R 

tt 

tt 

R 

tt 

tt 

R 

tt 

tt 

tt 

tt 

II 

tt 

II 

tt 

M 

B 

R 

tt 

K 

tt 

R 

tt 

» 

UI 

R 

UJ 

R 

UJ 

UJ 

fl 

UI 

UJ 

UJ 

R 

UJ 

UJ 

R 

UJ 

11 

UJ 

H 

UI 

UJ 

UI 

UJ 

II 

UJ 

H 

UI 

M 

UJ 

M 

UI 

R 

UI 

UJ 

UJ 

£ 

1 

£ 

U 

£ 

£ 

R 

£ 

£ 

£ 

R 

£ 

R 

z 

£ 

R 

£ 

li 

£ 

R 

£ 

£ 

£ 

H 

£ 

H 

£ 

II 

£ 

II 

£ 

N 

£ 

£ 

£ 

M 

£ 

< 

R 

< 

R 

< 

< 

< 

< 

< 

R 

< 

R 

< 

< 

R 

< 

R 

< 

R 

< 

N 

< 

R 

< 

< 

R 

< 

N 

< 

R 

< 

H 

< 

K 

< 

R 

< 

II 

< 

UJ 

R 

R 

R 

R 

R 

M 

H 

H 

H 

R 

R 

R 

K 

R 

< 

R 

< 

R 

< 

»  < 

fl 

< 

< 

< 

R 

< 

R 

< 

< 

R 

< 

II 

< 

II 

< 

N 

< 

< 

< 

R 

< 

H 

< 

R 

< 

R 

< 

R 

< 

U 

< 

M 

< 

>  z 

R 

M 

R 

R 

O  « 

R 

*■4 

R 

tm 

•M 

R 

M 

n 

•  m 

II 

R 

M 

pm 

II 

pm 

H 

pm 

M 

pm 

R 

z  o 

R 

tt 

H 

tt 

R 

tt 

tt  tt 

R 

tt 

tt 

tt 

tt 

R 

tt 

tt 

R 

tt 

K 

tt  tt 

R 

tt 

tt 

ct 

tt 

M 

tt 

R 

B 

R 

K 

R 

tt 

B 

B 

H 

tt 

tt 

tt  X 

R 

UI 

R 

UJ 

H 

UJ 

tt  UJ 

R 

UJ 

UJ 

UJ 

R 

UJ 

R 

UJ 

UJ 

R 

UJ 

tt  UJ 

■ 

UI 

R 

UJ 

UJ 

UJ 

II 

UI 

M 

UJ 

R 

UJ 

H 

UJ 

M 

UJ 

UI 

N 

UI 

o  < 

R 

Z 

R 

2 

R 

2 

<  Z 

R 

2 

2 

2 

R 

Z 

R 

Z 

2 

II 

z 

R 

in  2 

H 

2 

R 

2 

R 

2 

H 

2 

z 

H 

2 

R 

2 

R 

2 

2 

li 

2 

11 

2 

tt  H 

R 

in 

1 

in 

N 

in 

Z  in 

R 

in 

in 

in 

R 

in 

R 

in 

in 

R 

in 

R 

tn 

H 

in 

R 

tn 

m 

11 

m 

in 

N 

in 

R 

tn 

M 

in 

R 

in 

in 

H 

in 

U 

R 

R 

M 

R 

M 

R 

M 

•H 

(M 

R 

M 

R 

ii>« 

Ml 

R 

M« 

R 

<  «-• 

R 

M 

R 

M 

• 

M« 

N 

•M 

II 

M« 

R 

R 

M« 

II 

pm 

R 

R 

pm 

R 

tM 

< 

R 

■ 

R 

*  ^ 

R 

•J 

•J 

•1 

R 

R 

_J 

R 

R 

tt  ^ 

R 

H 

_J 

R 

R 

R 

H 

H 

fl 

£ 

R 

R 

-J 

R 

fl 

R 

-J 

R 

R 

H 

<  -j 

H 

•J 

R 

N 

II 

II 

II 

M 

N 

_J 

li 

_J 

H 

R 

< 

H 

< 

R 

< 

o  < 

R 

< 

< 

< 

R 

< 

R 

< 

< 

R 

< 

R 

z  < 

B 

< 

R 

< 

< 

II 

< 

H 

< 

H 

< 

M 

< 

R 

< 

R 

< 

< 

II 

> 

R 

> 

R 

> 

tt  > 

fl 

> 

> 

> 

R 

> 

R 

> 

> 

R 

> 

R 

o  > 

B 

> 

R 

> 

> 

R 

> 

N 

> 

N 

> 

H 

> 

R 

> 

W 

> 

M 

> 

> 

II 

R 

R 

n 

fl 

R 

R 

R 

R 

R 

R 

R 

R 

II 

R 

R 

N 

N 

H 

Z  ^ 

R 

R 

R 

R 

R 

R 

■ 

R 

R 

N 

H 

fl 

H 

H 

R 

R 

R 

R 

o 

R 

O 

R 

o 

o 

o 

o 

o 

R 

o 

R 

o 

o 

R 

o 

o 

1 

o 

R 

o 

N 

o 

II 

o 

o 

II 

o 

o 

H 

o 

n 

o 

o 

o 

II 

tt  K 

R 

R 

U 

R 

R 

R 

R 

II 

t- 

N 

n 

II 

II 

UJ  Ik 

R 

in 

R 

in 

R 

in 

IP 

fl 

IP 

IP 

in 

R 

in 

R 

m 

IP 

R 

IP 

R 

IP 

R 

IP 

R 

IP 

IP 

fl 

in 

in 

M 

in 

R 

IP 

R 

IP 

H 

IP 

It 

in 

in 

M 

O  w 

R 

R 

R 

N 

H 

R 

R 

R 

II 

R 

• 

R 

II 

R 

H 

R 

M 

o 

n 

R 

R 

R 

N 

R 

B 

R 

R 

R 

■ 

M 

M 

R 

R 

R 

N 

fl 

CO 

tt 

R 

0) 

H 

0) 

R 

91 

in 

R 

m 

in 

CM 

R 

CM 

R 

CM 

CM 

M 

CM 

II 

CM 

N 

(P 

R 

IP 

IP 

in 

II 

in 

N 

in 

R 

CM 

II 

CM 

CM 

n 

CM 

CM 

II 

0) 

in  UJ 

H 

IP 

R 

IP 

R 

IP 

c- 

fl 

f- 

00 

li 

00 

H 

00 

0) 

II 

9) 

R 

9> 

CD 

CO 

CO 

9) 

9> 

R 

9> 

N 

O 

o 

o 

n 

o 

O 

M 

UJ  9 

R 

Ip 

R 

R 

IP 

R 

ip 

IP 

IP 

fl 

R 

IP 

Ip 

R 

IP 

n 

M 

IP 

R 

R 

IP 

Ip 

IP 

n 

p- 

W 

p- 

II 

p* 

H 

p* 

p* 

II 

K  O 

H 

o 

R 

o 

R 

o 

C ) 

Q 

Q 

II 

(*) 

R 

Q 

R 

O 

H 

o 

II 

o 

R 

o 

fl 

O 

O 

o 

o 

R 

Q 

H 

o 

R 

g 

N 

g 

g 

H 

• 

Z  <  -f 

R 

H 

Q 

R 

o 

R 

( ) 

O 

o 

R 

R 

o 

R 

O 

o 

R 

O 

N 

o 

II 

O 

O 

II 

5 

R 

6 

u 

O 

II 

o 

R 

o 

o 

o 

oc 

<  z 

R 

in 

R 

in 

R 

in 

in 

R 

in 

in 

in 

R 

in 

R 

m 

in 

R 

in 

in 

R 

m 

R 

in 

N 

in 

in 

II 

in 

R 

in 

R 

in 

R 

in 

in 

fl 

in 

tn 

II 

UJ 

tt  *-l 

II 

R 

R 

fl 

R 

R 

R 

R 

R 

R 

fl 

II 

R 

H 

R 

M 

II 

GO 

o  o 

R 

R 

R 

h* 

R 

c- 

f- 

R 

R 

00 

fl 

CD 

OD 

R 

o 

R 

o 

R 

o 

00 

N 

CD 

R 

00 

R 

in 

in 

R 

in 

AT 

R 

£ 

^  tt  tt 

R 

<P 

n 

R 

R 

IP 

H 

R 

c* 

R 

r* 

00 

R 

OD 

00 

W 

p* 

R 

p* 

p* 

p“ 

II 

P* 

p' 

n 

0) 

H 

9) 

9) 

R 

00 

00 

II 

UJ 

O  UJ 

R 

o 

H 

o 

R 

o 

o 

M 

o 

H 

o 

O 

N 

O 

R 

O 

o 

R 

o 

o 

R 

o 

R 

o 

It 

O 

o 

» 

O 

II 

o 

R 

O 

H 

O 

o 

o 

o 

M 

h- 

O  tt 

N 

R 

R 

fl 

II 

R 

R 

B 

n 

N 

II 

N 

'fl- 

H 

R 

H 

II 

a 

U  tt 

R 

R 

R 

M 

R 

R 

R 

B 

N 

II 

N 

N 

II 

UJ 

3 

n 

n 

H 

(*) 

R 

n 

p) 

R 

n 

n 

D 

R 

r> 

R 

n 

p> 

R 

p> 

II 

p> 

R 

p) 

c*> 

fO 

U 

P) 

P) 

II 

p> 

N 

tn 

R 

n 

cn 

CO 

M 

CO 

M 

in 

UJ 

n 

R 

R 

fl 

R 

R 

R 

R 

R 

N 

II 

U 

M 

M 

II 

K 

H 

R 

R 

N 

R 

R 

R 

R 

R 

11 

H 

II 

« 

R 

» 

< 

M 

H 

R 

R 

R 

R 

R 

II 

H 

II 

R 

M 

R 

< 

U 

n 

R 

R 

B 

n 

H 

R 

R 

R 

fl 

N 

R 

li 

H 

II 

R 

R 

H 

K 

II 

fl 

R 

« 

II 

R 

N 

R 

R 

R 

N 

R 

II 

II 

M 

M 

R 

< 

-J  o 

II 

R 

CM 

R 

C*) 

N 

CM 

n 

R 

CM 

R 

p) 

R 

CM 

p> 

R 

■ 

CM 

H 

p> 

CM 

11 

n 

M 

II 

CM 

H 

CO 

R 

R 

CM 

O 

tt  2 

R 

R 

R 

fl 

R 

R 

R 

R 

fl 

N 

H 

fl 

H 

R 

R 

R 

R 

UJ 

R 

R 

R 

R 

a 

tt 

■ 

R 

R 

R 

< 

R 

R 

R 

z 

R 

e 

R 

R 

N 

o 

X 

R 

R 

H 

R 

a 

o  • 

R 

CM 

P> 

R 

m 

to 

M 

p* 

N 

CD 

PS 

R 

R 

M 

R 

O  B  O 


'  M 

O  M 


8m  O 

M  U> 
^  li  tf) 


8i:  8 


n 

to 


O  r> 

00 


(p  in 
o 


£  H 

<  N 

<  II 

M  M 

at  II 

UJ  II 

Z  N 

I/)  II 

N«  H 


=)  £ 

K  < 

< 

U  < 

^  M 

a  a 

m  UJ 

z 

•  i/> 

o  •- 

-i 
q:  -I 
>•  < 
£  > 


O  n 


o 

r*- 


O 


s 

< 


a 

UJ 

> 

tt 


R  a 

R  UI 


H  UJ 
R  Z 
R 


R  M 
R  O 
R  tt 
R  K 
R  UI 
R  O 


O  •  O  ■  O  i  M 
•  i  •  i  ■  «  • 

o 


a 

R  ^ 

:  c< 

R  CS 

N 

<N 

6 

a  O 

!  o 

!  o 

H 

o 

o 

R  O 

"  P 

R  O 

R  Q 

to 

•  <0 

H  » 

fl  in 

R  10 

ID 

R  to 

R  (P 

R  P 

R  to 

8<*0  >0  up  >P  ■P^pflp 

iO  *0  uO  lO  «0«OiO 


a 

CO 

1  m 

CO 

dO 

1  CO 

1 

n 

1 

CO 

n  tit 

to  (0 

1 

t  <0  <0  CO 

1 

1  10  r- 

CO 

iO  •  a 
HO) 


8OO«MnNn^tpi<0 
•  <0kOic( 


^  u  ^  n  a 


GO  « 

1 

i  Oi  CO 

1 

1  0)  C^ 

1 

■  «  CO 

cb  <0  1 

1  01  1 

1  1 
1  1 

1 

1  CO 

R 

(P  (0  • 

R  R 

A  o  •  O  •  Cl 

• 

■ 

CM 

• 

■ 

CM  A 

o  «  1 

1  1 
1  M  1 

1  1 
1  A  A  1 

1 

1  A  CM 

t 

CM  O  i 

1 

N 

II 

A 

Oi  o 

1  f**  ^ 

i  M  O  •• 

i  CO  to 

CO  to  < 

1  o ! 

i  CO  i 

1  0) 

o  o  • 

O  n  <1  O  •  0) 

■ 

A 

R 

^  A 

CM  ^ 

CM  CM  1 

!  o  1 

i  ^  A  i 

1  A  O 

i 

1  hU  •- 

n 

N 

n 

■  O 

1  h* 

1  ^ 

CM  1 

i  ^  « 

1  to  1 

i  o 

^  R 

A  ■  to  «  ^ 

■ 

i 

O  1 

1  V  1 

1  CM  n  1 

1  CM  A 

A  A  1 

1  o 

CM 

n 

A 

1  M 

1  CM 

1  ^ 

Ct  1 

1  w  1 

1  CO  < 

1  ^ 

R 

«  ■ 

■ 

R 

^  1 

1  1 

1  •“  1 

1  •• 

1  < 

R 

1 

1 

1 

1  1 

1  1 

1 

■ 

■  i 

■ 

■ 

1  1 

1  1 

1 

1 

t  B 

R 

B 

B  1 

B  1 

m  B  1 

M  ■ 

B  » 

B  V  8 

Z  U 

Z  til 

Z  til 

Z  til 

Z  Z  > 

til  1 

^  C  til 

3  Z 

3  Z 

o  z 

O  Z 

3  O  « 

Z  1 

z  «  z 

K  < 

K  < 

to  Ml 

1  to  < 

1  K  to  R 

<  1 

<  •  < 

< 

< 

O 

o 

<  O  R 

t 

■ 

U  < 

'  u  < 

B  Z  < 

B  4 

O  8  R  » 

» 

B 

<  R 

<  •  < 

1  M  M 

<0  1-4 

:  <  M 

M  <  H  O 

O 

O 

•  04  1 

•  o«  ■ 

a  B 

1  a  B 

»  Z  B  tt 

1  z  « 

1  CL  Z  i  B 

B 

B 

&  B  ■ 

a  B  R  B 

N  ZR  Z>M<Z*mZ" 

R  ■  tn  9  •v>RcrZ(/)Rai/»«  •« 

O  ■  O  n 

M  ^  ff  M  ^  ^ 

><R><ROO< 

z>NZ>«aa> 


o  ■  o  «  o 

.  ■  .  ■  . 

n  ■  n  H  n 


N 

R 

R  CM 

■ 

R  CM 

R  CM  R  A 

ARM 

o 

•  O 

«  o 

R  O 

"  O  •  O 

P  R  C 

■  ?*• 

R  P* 

■  r* 

R  f*  i  P- 

fo  i  p 

8 

A 

R  O 

R  A 

R  Q 

■  to 

:8 

R  A 

R  O  R  P  1 

R  O  R  P  1 

R  A  R  A 

r:l 

A 

■  A 

■ 

A 

R 

A 

■ 

n  R 

R  ^ 

R 

R 

R 

r- 

R  P* 

• 

1 

P* 

R 

A  R 

R  A 

R 

o 

• 

O 

R 

o 

O 

•  o 

R 

o 

1 

P 

R 

O  R 

O 

R  P 

R 

R 

R 

R  ^ 

R 

R 

R 

^  R 

R  n 

R 

R 

R 

A 

■  A 

R 

A 

R 

A 

R 

A  R 

A 

R  A 

■ 

A 

R 

A 

R 

A 

a  til 

B  It/ 

til 

A  Z 

AZ 

Z 

A 

A 

A 

<  04 

<  •- 

M 

B  -1 

B  ^ 

<  ^ 

<  U 

Z  < 

Z  < 

< 

o  > 

LI  > 

> 

o 

O 

o 

4r 

A 

R  A 

1  A 

R  A 

R  A 

U  ' 

R  • 

R 

R 

d 

R  O 

1  o 

R  O 

R  O 

8  :8 


o  n  H  • 

1*^  10  R  O  ^ 


aKRZfltRa.KRK 
dUlRKWRaWiy; 
lOZiZZiiOZiZ 
|OR<«OR  lARCn 


»  <  ■  Z  <  R 

o  ■  o  ■ 

OC  K  ■  B  a  R 

ff  Uf  ■  B  Ul  R 

<  Z  ■  <  Z  R 

Z  lO  ■  z  to  R 


R  M  B  R  B 

■  z  U)  R  Ul 

R  to  O  S  R  Z 

■  M  (/)  <  R  < 

R  ^  O  R 

R  M  B  <  R  < 

R  X  <  •-«  N  M 

R  Ui  z  B  N  B 

R  ^  U  Ui  R  Ui 

R  u.  z  R  Z 

R  B  to  R  (O 


B  >4  R 

A  o- 

M 

M 

A 

M 

M 

lil  ^  R 

B  ^ 

>  _J 

•  U 

>  mi 

<  • 

R 

H  ^  R 

<  ^ 

H  -J 

H  «J 

■0  H 

-J 

M 

til  <  ■ 

Z  < 

< 

o  < 

o  < 

O  < 

<04 

< 

Z  >  i 

u  > 

> 

o.  > 

0.  > 

a  > 

z  & 

> 

a 

> 

o  ! 

o 

O 

o 

o 

o 

o 

R 

o 

A  R 

A 

A 

P* 

p* 

A 

R 

A 

P^  R 

P* 

A 

A 

A 

A 

a 

A 

^  ■ 

A 

M 

CM 

P-  R 

P  ” 

P- 

P 

P* 

P 

P* 

P 

r*- 

r*> 

P* 

P 

R 

P» 

P 

P  R 
A  U 

P 

A 

5 

A 

P 

A 

i 

i 

o 

A 

R 

n 

o 

A 

m  R 

A 

A 

A 

“a 

A 

A 

R 

A 

A  R 

9 

A 

9 

9 

A 

A 

fl 

A 

o  • 

5 

o 

o 

o 

o 

o 

O 

^  ■ 

H 

V 

n  fl  m 

R 


M  R  C*> 

■ 


r 


U 

^  N 

•  H 

z 

U 

U  R 

o 

o 

O 

O 

UI  « 

K 

in  M 

K 

d 

d 

d 

■ 

O 

>  ■ 

CD 

H  1 

U.  H 

■ 

UJ 

K  ■ 

U 

Z  R 

< 

h- 

I- 

UI  R 

u 

a  R 

a 

d 

d 

d 

a  R 

3 

3  R 

in 

U  R 

CM 

z 

<  'v 

in  R 

K  o 

Ui  R 

z 

< 

-1  ■ 

o 

o  r 

9  ” 

K 

o 

Z  R 

K 

o  o 

<  R 

O 

in 

in 

in 

z  • 

U  R 

GO 

•H  O 

N 

in 

H  R 

in  z 

O  R 

UJ 

•-*  < 

O  R 

U 

S  X 

U.  R 

< 

H 

w  N 

u. 

O 

Q 

o 

in 

)-  R 

DC 

o 

o 

o 

ui  m 

X  R 

3 

CD 

CD 

CD 

K  in 

C9  R 

in 

CM 

CM 

CM 

<  Ui 

M  M 

u  -t 

o 

o 

UJ 

z 

UJ  H 

d 

d 

Ui 

a  x 

CM 

0) 

CO 

CM 

U 

u.  O 

Z 

< 

>v 

1  DC 

I  Ui 

o 

w  K 

in  2 

< 

•“  CM 

♦- 

X 

in 

CD 

C9 

UJ 

o 

H- 

1-^ 

CM 

d 

d 

o 

Ui 

z 

in 

CD 

<9 

z 

3 

o 

ti 

> 

a 

o 

QC 

« 

a 

Ui 

Ui 

Ui 

Z 

Z 

Z 

< 

< 

< 

Ul 

<. 

< 

< 

>  Z 

M 

X  o 

QC 

a 

DC 

a  X 

Ui 

UI 

UI 

o  < 

Z 

z 

Z 

OC  h- 

N 

in 

in 

in 

u 

M 

M 

< 

z 

J 

-1 

< 

< 

< 

> 

> 

> 

I 

1-  • 

o 

o 

O 

&  H 

Ui  u. 

r** 

f 

p* 

O  w 

n 

00 

« 

0> 

in 

UI 

CD 

00 

00 

UJ 

3 

0> 

0) 

9 

»- 

O 

o 

Q 

O 

Z  < 

o 

O 

o 

CE 

<  Z 

in 

m 

A 

UJ 

(X  M 

CO 

o  o 

n 

CD 

CD 

z 

^  DC 

tt 

CM 

CM 

CM 

UI 

o 

Ui 

CM 

CM 

CM 

►- 

o 

0. 

MT 

a 

u 

0. 

Ui 

3 

CD 

CD 

CD 

in 

Ui 

H- 

< 

< 

u 

►- 

< 

-J  Q 

CM 

CD 

o 

a  z 

Ui 

DC 

K 

< 

Z 

o 

0. 

u  ■ 

ss 

flD 


I 

R 

& 

Q  ” 

O 

Z  R 

> 

a 

<  R 

z 

u 

•J  R 

o 

< 

in  R 

H- 

z 

M«  N 

in 

o 

N 

Ui 

R 

in 

R 

K 

a 

a  R 

M 

Ui 

UJ  R 

o 

Z 

>  R 

a 

9 

M  R 

3 

at  R 

Ui 

in 

R 

o 

■ 

in  o  R 

R 

CD  R 

R 

^  ! 

R 

^  CD  R 

R 

r-  p*  R 

R 

M  r*>  R 

H 

OD  R 

R 

^  R 

.■ 

0  0  R 

R 

0  R 

R 

CM 

R 

R 

0  h* 

R 

R 

R 

0  CM  R 

0 

R 

R 

o 

R 

R 

o  >- 

H 

n 

OMR 

cTi 

in  R 

19  ^  R 

^  ^  R 

19  ^  R 

CM  0  R 

O  n  • 

0  M  R 

0  R 

0  R 

» 

R 

O  0 

R 

O  0  R 

0 

R 

d 

H 

CM  O 

N 

ID  R 

0)  R 

O  R 

^  0>  R 

0)  O  R 

O  in  R 

0>  ^  R 

^  CD  R 

O  0  • 

^  ■ 

0  R 

0 

R 

R 

^  R 

0 

R 

N 

N 

R 

R 

R 

fl 

^  R 
R 

H 

R 

R 

H 

M  R 

R 

R 

■ 

^  R 

R 

^  R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

^  R 
R 

R 

R 

R 

R 

CM 

H 

M 

O  « 

c# 


O  O 
n  tf) 


■ 

R  O 

R 

R  O 

R 

R  O 

R  0 

R  0 

R  0 

R  CM 

R 

R 

R 

R  CM 

R 

R 

R 

R  CM 

R 

R 

R 

18 

R  0 

IS 

R  0 

:8 

R  0 

R  ^ 

R  ^ 

R  ^ 

£3 


m  tfi 

in  « 

<v  n 


K  o 

m  ^ 


A  CD 

19  tf> 


ft 

R 

ft 

R 

ft 

R 

ft 

a 

ft 

R 

ft 

R 

ft 

R 

ft 

ft 

ft 

■ 

R 

ft 

■ 

fl 

ft 

■ 

1 

ft 

R 

R 

ft 

■ 

R 

ft 

■ 

R 

ft 

p 

R 

9 

UI 

R 

Ui 

R 

Ui 

R 

Ui 

Z 

Ui 

R 

z 

UI 

R 

z 

Ui 

R 

z 

UI 

z 

Ui 

R 

UI 

■ 

Ui 

R 

0 

ly 

R 

z 

Ui 

H 

UI 

R 

Z 

Ui 

R 

3 

S 

Z 

R 

Z 

R 

Z 

5 

z 

3 

z 

• 

3 

z 

R 

3 

z 

■ 

5 

z 

5 

z 

Z 

R 

Z 

R 

Z 

H 

z 

Z 

R 

3 

Z 

R 

Z 

R 

3 

Z 

R 

o 

5 

< 

R 

< 

■ 

< 

R 

R- 

< 

1- 

< 

R 

»- 

< 

R 

p- 

RC 

R 

»- 

K 

< 

R 

R 

R 

UJ 

< 

R 

K 

0 

H 

< 

R 

< 

R 

K 

R 

R 

R 

< 

< 

R 

< 

R 

< 

R 

< 

Ml 

R 

R 

R 

O 

R 

R 

R 

< 

R 

< 

Rt 

< 

H 

< 

R 

< 

R 

u 

< 

O 

< 

R 

o 

4C 

R 

O 

< 

R 

u 

0 

o 

< 

R 

R 

< 

R 

< 

< 

R 

O 

R 

R 

O 

< 

R 

ft 

c 

R 

R 

R 

tm 

R 

R 

M 

R 

m 

R 

R 

m 

■ 

z 

R 

M 

M 

R 

M 

R 

*4 

R 

Ui 

ft 

R 

ft 

R 

ft 

R 

a 

ft 

ft 

ft 

R 

ft 

ft 

R 

ft 

ft 

R 

ft 

ft 

ft 

ft 

ft 

H 

ft 

R 

ft 

fl 

< 

ft 

R 

ft 

ft 

R 

ft 

R 

ft 

ft 

R 

x 

ft 

R 

0 

H 

Ui 

H 

0 

Ui 

0 

UI 

M 

0 

UI 

R 

0 

Ui 

R 

0 

Ui 

0 

Ui 

Ui 

R 

Ui 

R 

UJ 

R 

u 

Ui 

R 

0 

Ui 

R 

UJ 

R 

0 

Ui 

R 

0 

z 

R 

z 

R 

Z 

R 

Z 

Z 

R 

z 

R 

Z 

R 

Z 

z 

Z 

R 

Z 

R 

Z 

R 

Z 

R 

Z 

R 

Z 

R 

Z 

R 

Z 

0 

R 

0 

R 

0 

R 

0 

0 

R 

0 

R 

0 

R 

• 

0 

0 

0 

R 

0 

R 

0 

R 

< 

0 

R 

0 

R 

0 

H 

0 

R 

< 

»•« 

R 

M 

R 

M 

R 

d 

M 

d 

R 

o 

M 

R 

d 

R 

O 

M 

d 

M 

R 

*■4 

R 

*■4 

R 

Ui 

M 

R 

d 

M 

H 

M 

R 

d 

N4 

R 

ft 

d 

•J 

R 

U 

R 

R 

•>4 

U 

R 

R 

M 

R 

M 

R 

R 

«i 

H 

Q 

M 

H 

R 

M 

0 

M 

R 

R 

R 

ft 

•J 

ft 

R 

ft 

R 

ft 

R 

ft 

ft 

R 

R 

•J 

R 

5 

R 

ft 

R 

R 

ft 

R 

R- 

ft 

< 

M 

< 

R 

< 

R 

> 

< 

> 

< 

R 

> 

< 

R 

> 

< 

R 

> 

< 

> 

< 

< 

R 

< 

R 

H 

< 

R 

> 

< 

R 

< 

R 

> 

< 

R 

ui 

>• 

> 

H 

■ 

> 

R 

> 

R 

z 

> 

* 

z 

> 

R 

■ 

z 

> 

R 

z 

> 

R 

z 

> 

• 

z 

> 

* 

> 

R 

> 

R 

> 

R 

UI 

> 

R 

z 

> 

R 

> 

R 

z 

> 

R 

X 

z 

R 

■  0 

R 

R  0) 

R 

•  0 

R 

R  0 

R 

R  P- 

R 

R 

h* 

H 

R 

R 

R 

o 

R  O 

R  0 

R  0 

R  0 

R  ^ 

R 

R 

R 

0 

R  M 

R  ^ 

R  ^ 

1  CM 

R 

0 

0 

R 

0 

R  ^ 

a  3 

5  ^ 

P  3 

a  ^ 

R 

H 

R 

R  CD 

R 

R 

R  CD 

R 

R 

R  0 

R 

R 

R  0 

R 

R 

»  0 
R 
• 

R 

R 

R 

0 

R 

R 

R 

0 

H 

H 

R 

0 

R 

R 

R  CD 

R 

R 

R 

R 

R  CM 

R 

R 

R  0 

R 

R 

H 

■ 

R 

0 

R 

R 

R 

0 

R 

R 

R 

8 


O  « 

0> 


8 


w  O 


0> 


19 


(*)  UJ 

in  u 

< 

a 


N  o 


n 

6 


«  o 


CM  •“ 

o 

n 


m 

<9 


CD 

3 

O 

ft 

UJ 

X 

♦- 

z 

< 

DC 


n  X 


N  in 

N 

M  CM 


8 


A-f# 


4235  500990 


N  O 


i  o 


■  o 


tfi  N 

^  ■ 
^  H 


A  H 
iO  N 


M  <P  O  « 
O  CO  O 


^  d  n  in 

6  «  ^  lA 
d  ^ 

cn 


q  < 

■  in  ■  d  in  ■  o 

■ 

a  00 

■ 

^  00 

a  d  ■  c 

1  «-  a  d  (A 

a  O 

00 

«  O  ■  0 

a 

d 

a  a 

a  a  d  a 

d 

a 

■ 

CO 
i/i  O 

z  o 

u/ 

w  « 
O  (M 
O  ►- 
.J  tti 
ui  Z 


8 


■  CO 


8 


a 

<  10  a  00 

a 

add 

a  a 

I  a  ^  00  a 

a  •  <  a 

b  a  d 

add 

1  a  <  ^  a 

(0  a  d 

a  d 

a  da 

d  a  ^ 
a 

a  d 

a 

a  da 

a  a 

3  X 

K  < 


Cl  a 

M  lU 

z 

'  «n 
a 

>  < 

z  > 


8 


3  S 

O  3 

<  < 

a  o 

ui 

Z  Q. 

S'" 

S  d 


lU  >- 

z  X 


8 


°S 


a 

M  UI 

Is 

5  < 

M  M 

a  tt 

V)  w 

•  </i 

o  « 

•ii4  ai 

tt  ^ 

>  < 

z  > 


a 

a 

a 

■ 

d 

M  a 

•  ■  1 

a  1 

f 

b 

d  a 

a 

a 

a 

a 

a 

■ 

d 

n  a  (0 

a  to 

0 

a 

b 

O  a  o 

•  O 

D 

a 

a 

a 

a 

a 

a 

a 

a 

a 

O  a 

o 

O  a  I 

a  1 

1 

00 

00  a 

a 

a 

a 

a 

a 

o 

O  a  O 

*  Q 

Q 

o 

Q  a  O 

a  0 

O 

m 

tn  M  w 

a  A 

« 

n 

d  a  ^ 

a  ^ 

a 

a 

d  a  00 

a  00 

< 

d  a  < 

a  ^ 

d 

m 

00  a  to 

a  0! 

a 

d 

a 

a 

a 

a 

a 

a 

a 

a 

d 

^  a  d  a  ^ 

m 

■ 

0) 

A  a  d 

a  a 

in 

o 

da*- 

a  m  a 

*“ 

d 

^  a  ^ 

a  ^ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

tt  c  oe 


.  N 

z  ■  z 

• 

4  «  < 

M  M 

tt  •  tt 
w  «  w 
Z  •  Z 

(/)  ■  4/) 
M  •  (M 

•i  •  «J 

<11  < 

>  •  > 

• 

i 

O  •  O 
•  «  • 
d  •  Cl 


o  c  6 
in  «  » 


<n  «  <p 

d  «  d 
did 


d  »  d 


tt  It  tt 
UI  «  lU 

Z  «  Z 

<  N  < 

« 

<  ■  < 

MUM 

tt  0  tt 

UI  ■  UI 

Z  «  Z 
(/>««/> 
M  n  •-• 
^  «  -I 
^  «  .J 
<  •  < 
>  ■  > 


O  c  O 


<  ■  5 
8:1 

!  o 

N  m 
« 

d  «  d 
tfi  «  tf) 
d  "  d 

<  p  < 

did 


^  a  d  «  d 


^  ■ 

•  «  s 

UNO 
UJ  M  K 

O  Q  O 

01  01  01 

ID  tfl  0 

1/1  ■  H 

■  o 

CJ  CM  CM 

CM  CM  CM 

CM  CM  CM 

•  N  a 

K  N 

U.  ■ 
w  i  Ul 

I-  N  U 
Z  N  < 

o  o  o 

ooo 

01  01  01 

UJ  N  Ife 

oe  N  a 
tt  R  O 

3  N  (/> 

U  ■ 

nan 

CO  CO  CO 

CM  CM  CM 

CM 

s 

<  ^ 

in  ■ 

K  C9 

UJ  ■  Z 

< 

-J  N  O 

o  ^ 

O  ■  h* 

Q 

Z  •  H 

ooo 

ooo 

ooo 

o  o 

<  N  O 

(*>(*)  PI 

ID  ID  ID 

^  ^  n 

z  • 

U  N  0 

PI  P)  CO 

ID  ID  ID 

CO  CO  CO 

«  o 

II 

1/1 

H  ■ 

in  z 

o  ■  u> 

M  < 

O  «  U 

z  z 

U.  R  < 

K 

^  H  U. 

ooo 

888 

ooo 

(/) 

H  tt  (K 

^  ^  ^ 

^  ^  ^ 

UJ  1/1 

Z  M  O 

ID  in  ID 

^  ^  ^ 

0  ID  tfl 

K  t/l 

<9  R  (/> 

^  ^  ^ 

<  ill 

M  R 

U  -1 

i’ 

UJ 

UJ  H 

J 

•<«  ill 

tt  Z  CM 

u 

u.  3  z 

^  < 

1  1^'*^ 

1  tt 

X  111  C7 

H- 

in  z 

< 

<N 

H 

X 

UJ 

o 

K 

!-•  CM 

I-  K  H 

K  ♦-  H 

P-  H  H 

o 

UJ  Z 

z  z  z 

z  z  z 

z  z  z 

z 

Ui  111  Ul 

UJ  UJ  UJ 

UJ  UJ  UJ 

O 

</>  in  (/) 

1/11/11/1 

1/11/11/1 

>  W 

UJ  UJ  UJ 

Ul  UJ  UJ 

Ul  UJ  UJ 

a 

tt  a  ft 

ft  ft  ft 

ft  ft  ft 

o 

&  ft  a 

ft  ft  ft 

ft  ft  ft 

1/1  in  1/1 

1/11/11/1 

1/11/11/1 

H  H  K 

H  H  H 

H  H  H 

z  z  z 

z  z  z 

z  z  z 

<  <  < 

<  <  < 

<  <  < 

.J  .u 

•J  ^  «J 

UJ 

ft  ft  ft 

ft  ft  ft 

ft  ft  ft 

K 

X  o 

ooo 
z  z  z 

ss§ 

§§§ 

a  X 

o  < 

tt  K 
u 

< 

z 

u 

z  ^ 

ooo 

ooo 

ID  ID  tfl 

a  H 

Ul  Ik 

CM  CM  CM 

CM  CM  CM 

6  66 

O  w 

^  ^ 

^  ^  ^ 

^  ^  w 

K 

01  01  0) 

ID  tfl  ID 

9  9  9 

l/>  Ul 

p*  p*- 

0  tt  CO 

0  0  O 

UJ  Z 

CO  C*i  P) 

CO  CO  CO 

CO  CO  CO 

K  O 

r-  p*  1^ 

p*  p*  p* 

p*  p*  P* 

rr 

Z  <  -1 

01  01  01 

01  01  01 

0  0  0 

CO 

<  Z 

^  ^  ^ 

^  ^  Mr 

^  ^  ^ 

0) 

tt  M 

o  o 

m  9  m 

0  0  01 

0  0  0 

-1  tt  oe 

CM  CM  CM 

CO  CO  CO 

CM  CM  CM 

> 

O  UJ 

OOO 

ooo 

ooo 

UJ 

o  a 

w  0)  w 

01  01  $ 

z 

u  a 

/S 

ooo 

ooo 

D 

o 

CO  Pi  CO 

CO  CO  PI 

0  0  0 

“D 

UJ 

• 

< 

< 

u 

< 

-j  O 

CM  CO 

^  CM  CO 

^  CM  0 

o 

CL  Z 

UJ 

a 

a 

< 

z 

o 

z 

0. 

U  ‘ 

CM 

0 

PS 

I- 

0 

1 

> 

R 

z 

R 

ft 

Q 

R 

o 

Z 

R 

ft 

< 

R  O 

u 

R  < 

< 

0 

R  h- 

z 

R  in 

o 

■  ft 

UJ 

R  pm 

in 

■  < 

ft 

ft 

R  ^ 

Ul 

\u 

R  U 

Z 

> 

R 

0 

pm 

3 

ft 

R  K 

m 

R  cn 

OOO 

0  CM  CM 

R 

R 

R 

888 

R 

H 

fl 

R 

O  R 

CM  R 

o 

CM 

R 

R 

R 

o 

CM 

R 

R 

R 

8  : 

8 

■ 

H 

R 

8 

R 

R 

R 

8 

H 

R 

R 

8 

R 

R 

R 

8 

0  0  0 

R 

0  0  0 

fl 

0  R 

0 

R 

0 

R 

CM  R 

0 

R 

CM 

R 

R 

R 

R 

R 

R 

R 

R 

R 

t 

R 

R 

R 

CM  R 

R 

0 

R 

R 

CM 

R 

R 

0 

R 

R 

0 

R 

R 

0 

R 

R 

R 

R 

R 

0  0  R 

0  0 

R 

R 

o 

R 

R 

R 

0  0  R 

0  CM 

■ 

R 

^  CM 

R 

R 

P>  0  ^  0  0 

R 

R 

0  ^  P* 

R 

R 

0  ^  ^ 

R 

R 

O  •-  R 

CM  CM 

R 

0 

R 

^  0  ^  i 

0  ^ 

R 

o  »• 

R 

V  0  O  0  0 

u 

0^-0 

R 

0  0  P^ 

R 

H 

R 

■ 

CM  R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

H 

R 

R 

R 

0 

n 

R 

o 

R 

R  O 

R 

■ 

O  R 

0 

■  CM 

R 

R 

■ 

R 

R 

R 

R 

0  R 

0 

R 

R 

R 

R  0 

R 

R 

R 

R 

0  H 

0 

R  CM 

R 

0  R 

i  R 

0 

R  0 

R 

r, 

■ 

R 

^  i 

R 

R 

1 

R 

R 

0 

R  0 

R 

R 

0 

R 

R  0  0 

R  R 

R  0  0  R 

R 

0  R  0  0  P> 

R 

R 

o  o 

R 

R 

0  P* 

R  R 

R  0  ^  0  V  ^  R 

0  0 

R 

0 

0 

P- 

R  O  0 

•  <r  o  ! 

0  R  ^  0  ^ 

R 

W  0  0 

R 

O  0 

R  P>  P>  O  0  0  R 

O  - 

cTH 

0 

R  0 

R  ^  R 

R  ^ 

n 

U  0 

R 

0 

R  •-  R 

0  R 

R 

R  R 

R 

R 

< 

R 

R  R 

R 

1 

1  o 

R 

R  O 

R 

R 

o 

1  0 

R  0 

R 

0 

1  0 

1 

R  0 

R 

R 

0 

§ 

w  H  (A 

o  <  «/>  o 
<ooct 

•  Z  M  < 

a  <  Q.  (/>  X 

a  u  u)  M  o 

(/)  S  M 


< 

R 

< 

R  <  UJ  O 

R  UJ  .J 

R  <  UJ 

ft  •  • 

R 

ft  • 

R  ft  O  > 

•  R  O  Ul  ' 

R  ft  O  • 

s  ►-  K 

■ 

R  ^OttP'K  R  OHH 

R  <  O  K 

ZOO 

R 

z  o 

R  Z-IP'OOR  -JMO 

R  Z  -J  O 

U  ft  ft 

R 

R 

O  ft 

R  OUlZftft  R  UJZft 

R  R 

R  O  UJ  ft 

R 

o 

R 

R 

o 

R 

R  O 

R 

■  o 

R 

R  O 

0 

R 

■ 

0 

R  0 

R 

!  0 

R 

R  0 

R 

0 

R 

R 

0 

R 

R  0 

R 

R  0 

R 

R  0 

o 

R 

o 

R  O 

■  o 

R  O 

R 

R  ^ 

R  ^ 

R  ^ 

p* 

R 

p* 

R  P* 

R  P- 

R  P- 

0 

fl 

0 

R  0 

R  0 

R  0 

fl 

R  ^ 

R  ^ 

R  ^ 

0 

R 

0 

R  0 

R  0 

R  0 

R 

w 

H  0 

R  0 

■  0 

o 

s 

R 

R 

s 

R  O 

R  0 

N  O 

"  S 

R  O 

o 

0 

R 

R 

R 

R 

0 

N  O 

R  0 

R 

R 

R  O 

R  0 

R 

R 

R  O 

R  0 

R 

R 

0 

R 

R 

R 

II 

9 

R 

R 

R  ^ 

■ 

R 

R 

R  0 
■ 

R 

R 

R  0 
■ 

L~(,f 


IdSI 


309036  497406  2.5  CHARA  SPP .  77.4  51.3  900  780 


T 


N 

■ 

0 

0 

N 

1 

■ 

0 

1 

0 

■ 

■ 

0 

0 

N 

N 

O  • 

o 

0 

n 

P> 

p) 

p* 

p 

P 

0 

0 

0 

0 

0 

0 

0 

It 

o  » 

d 

0 

•• 

d 

b 

d 

d 

0 

d 

d 

0 

b 

b 

■ 

N 

0 

0 

0 

M 

0 

0 

1 

H 

0 

■ 

■ 

0 

0 

0 

N 

0 

0 

« 

■ 

0 

0 

0 

n 

^  • 

0 

o> 

a 

0) 

r* 

p 

P 

n 

P> 

CM 

CM 

0 

CM 

CM 

0 

■ 

0 

0 

0 

N 

tt 

o  « 

d 

0 

d 

0 

d 

d 

0 

d 

b 

n 

« 

0 

0 

N 

N 

0 

0 

N 

i 

0 

0 

N 

» 

0 

0 

0 

N 

H 

0 

tl 

fl 

0 

0 

0 

M 

0 

0 

N 

■ 

0 

1 

0 

N 

0 

0 

N 

o  • 

o 

0 

o 

o 

0 

0 

0 

Q 

0 

P 

Q 

0 

0 

s 

0 

0 

i 

00  • 

CO 

0 

w 

CO 

® 

0 

0 

0 

0 

ft 

0 

5 

0 

0 

0 

N 

N 

N  0 

0 

h- 

10 

10 

10 

ft 

ft 

ft 

ft 

0 

ft 

10 

M 

N 

0 

ft 

1 

CM 

CM  • 

N 

0 

■ 

0 

N 

0 

0 

M 

M 

0 

0 

0 

N 

0 

0 

0 

B 

$  " 

o 

0 

O 

o 

0 

0 

Q 

Q 

0 

g 

g 

Q 

0 

0 

0 

0 

N 

o  » 

o 

0 

o 

o 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

n 

0)  0 

A 

0 

w 

P) 

p) 

10 

10 

10 

CM 

n 

CM 

ft 

0 

ft 

ft 

0 

■ 

0 

Of 

a 

N 

0 

V 

0 

N 

0 

0 

■ 

0 

■ 

0 

■ 

K  0 

0 

CO  P>  r-  O 

CO  0>  M  O 

10  0  PI  10  10 

0  0  n  « 

ft  10  10 

IP  P  MT  CM 

«  A 

0 

CM  CM  ^ 

p  0  IP 

0 

CM  ft 

P  CM 

0 

M 

0 

.  »  ,  » 

0 

0 

N 

^  0 

ri  o 

0 

^  (p  9- 

m  ^  ^ 

Cl  ^  0  10  10 

BO  (0  ^  ^ 

ft  b  p 

IP  P  ^  CM 

ft  b 

g  0  CM 

ft  ^  ft 

0 

^  ft 

r-  V  0 

0 

N 

0 

•-  0  W 

10  ^  ^ 

CM 

IP 

ft 

ft  ^  CM 

0 

^  ft 

ft  ^ 

0 

II 

0 

• 

0 

N 

0 

0 

0 

N 

0 

0 

N 

0 

0 

N 

0 

0 

0 

n 

0 

0 

0 

N 

0 

0 

0 

N 

0 

1 

H 

N 

0 

n 

0 

3 

1 

9 

3 

K 

«  0)  •-  PI 

«  p>  tf)  p*  ^ 

P-  ^  P*  « 

10  Cl  ^ 

P  CM  0  ft 

CM  CM 

0  P 

0 

•-  ft 

10  ^  0 

0 

N 

0 

0 

0 

U 

(S  0 

0)  b 

0 

n  ci 

p*  w  ® 

Ifl  0  0  0)  CO 

CO  ^ 

ft  <0  ^ 

ft  CM  ^  CM 

0  ^ 

»  0  N 

CM  •-  ft 

0 

UJ  ft  ft 

UJ  IP  CM 

H 

« 

^  0 

0 

«  « 

d 

r>  10  ^ 

0  CM 

ft 

P 

ft 

P 

P  CM  ^ 

0 

0  n 

U  ft 

n 

K 

0 

■ 

< 

< 

•• 

M 

0 

0 

ft 

ft 

u 

H 

0 

0 

P 

P 

0 

H 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

n 

0 

0 

0 

N 

0 

0 

0 

« 

in 

0 

in  z 

in  z 

in  z  z 

in  < 

in 

ft  z 

ft 

in  z 

0 

m 

ft  z 

0 

N 

z 

0 

Z  3 

2  O 

Z  3  o 

2  2 

2 

z  0 

2 

2  3 

0 

z 

z  0 

0 

M 

UJ 

0 

UJ  H 

UJ  in 

UJ  p>  m 

UJ  M 

UJ 

UJ  ft 

Ul 

Ul  p 

• 

Ul 

UJ  ft 

0 

N 

O 

0 

O  < 

o  o 

0^0 

0  -J 

0 

0  0 

0 

0  < 

1 

0 

^  ft 

« 

< 

0 

<  U 

5  ft  z 

<  U  ft  z 

<  <  z 

5  ^ 

9  ft  z 

z 

<  Z 

<  U  Z 

0 

<  z 

^  S  z 

0 

II 

•  z 

0 

•  z  o 

•  250 

•  2  •-  a  0 

•  2  >;  0 

•  z  0 

iso 

*  0 

•  z  0 

z  »  0 

1 

•  z  0 

'  2  «  0 

0 

N 

a  0 

a  < 

0 

a  <  a  < 

a  <  z  ft 

ft  <  0.  Z  ft 

0.  9  Z  OC 

ft  <  ft 

ft  ^  Z  ft 

ft  ft 

ft 

ft  •€  ft 

<  ft  ft 

0 

ft  <  ft 

CL  <  X  oe 

0 

N 

0.  0 

a  a 

0 

ft  u  in  o 

a  0  0  ft 

&  u  cn  u  ft 

ft  0  ft 

ft  V  ft 

ft  U  U  ft 

ft  ft 

ft 

ft  0  ft 

u  tn  ft 

0 

ft  U  ft 

ft  u  u  ot 

0 

N 

</)  0 

m 

0 

in  ft 

in  « ^ 

CO  M  < 

in  <  < 

ft  < 

ft  < 

ft  s 

ft 

ft  < 

< 

t 

ft  < 

ft  M  < 

0 

II 

< 

0 

<  .  CD 

9  oe  2 

<  «  ft  z 

<  ^  z 

«  z 

0C  ft  z 

2 

<  z 

*  ■  2 

0 

<  z 

^  K  Z 

0 

• 

<  0 

<  UJ 

0 

4  Ul  o 

<  Ul 

<  Ul  0 

<  UJ 

<  Ul 

<  Ul 

< 

< 

«  Ul 

UJ  0 

0 

<  Ul 

<  Ul 

0 

N 

dc  0 

ft  o 

0 

ft  O  M  • 

ft  Q  •  ' 

a  Q  M  .  . 

ft  0  UJ  • 

ft  0  • 

«o  *  * 

ft  • 

ft 

ft  0  * 

0 

ft  0  ' 

fie  0  '  > 

0 

N 

5  ■ 

2  O 

0 

<  O  ft  K 

<  0  1-  ►- 

<  0  ft  K  H 

^  0  H  H 

<  0  P 

S  0  P  p 

<  p 

< 

MC  0  P 

5  ft  P 

1 

<  3  p 

Ml  0  P  P 

1 

N 

X  0 

Z  -J 

1 

I  J  >  o 

z  ^  0  0 

X  -1  >■  0  0 

Z  .J  M  0 

Z  U  0 

X  ^  0  0 

X  0 

z 

z  ^  0 

^  >  0 

0 

X  -1  0 

X  -1 0  0 

0 

i 

U  0 

U  Ul 

0 

u  Ul  z  a 

u  UJ  a  & 

u  Ul  z  ft  a 

0  Ul  Z  ft 

U  Ul  ft 

0  UJ  ft  ft 

0  ft 

u 

U  UJ  ft 

Ul  Z  & 

0 

U  UJ  ft 

UJ  ft  ft 

II 

0 

0 

0 

N 

0 

0 

0 

N 

n  0 

10 

0 

o 

0 

0 

0 

0 

0 

ft 

ft 

ft 

CM 

0 

CM 

CM 

0 

0 

0 

1 

0 

0 

0 

0 

d 

b 

d 

at 

ft 

ft 

CM 

CM 

ft 

IP 

0 

IP 

10 

0 

N 

0 

0 

0 

0 

0 

0 

0 

0 

" 

0 

01 

d 

CM 

CM 

CM 

V 

0 

0 

0 

0 

0 

0 

O  0 

o 

0 

o 

0 

0 

0 

0 

0 

^  0 

0 

■ 

0 

0 

N  0 

0 

h* 

p- 

p* 

P* 

P 

p 

P 

P 

P 

P 

0 

P 

P 

0)  0 

0) 

0 

0) 

at 

0 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

0 

ft 

ft 

0 

0 

V  0 

0 

n 

0 

0 

0 

0 

0 

0 

0 

(d  0 

10 

0 

0> 

at 

at 

IP 

IP 

IP 

IP 

IP 

IP 

ft 

0 

ft 

10 

0 

0 

fO  0 

n 

0 

PJ 

p> 

n 

10 

10 

ft 

n 

MC 

0 

0 

O  0 

o 

0 

o 

0 

0 

0 

0 

Q 

g 

0 

0 

0 

0 

0 

0)  0 

o> 

0 

« 

9 

0 

ft 

ft 

ft 

ft 

ft 

9 

ft 

1 

ft 

ft 

0 

0 

o  « 

o 

0 

o 

0 

0 

0 

Q 

0 

0 

0 

0 

0 

0 

g 

0 

0 

0 

(*)  M 

p) 

0 

p> 

p) 

« 

PJ 

ft 

p5 

CM 

CM 

ft 

ft 

0 

CM 

CM 

0 

0 

0 

0 

0 

0 

■ 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

in  0 

10 

0 

r- 

® 

01 

CM 

CM 

CM 

ft 

0 

10 

10 

0 

0 

0 

0 

0 

L-  tX 


309054  497413  9.0  ELOOEA  CANAOENS  2.6  1.6  2400  810 


MYRtO.  EXAL8ESC  TRACE 

NITELLA  HYALtNA  142 


N 

M 

^  « 

lA 

H 

A 

a 

A 

■ 

A 

■  A  1 

1  A  1 

A 

a 

A 

a 

A 

a 

o 

a 

o 

a 

o 

i 

M 

CM 

N 

M 

CM  « 

■ 

CM 

ff 

■ 

CM 

a 

a 

CM 

a 

a 

n 

1  n  1 
1  1 

1  A  1 
1  1 

A 

a 

a 

A 

a 

a 

A 

a 

a 

A 

a 

a 

A 

(p 

- 

II 

■ 

V  1^  0) 

■ 

N 

■ 

CM  •-  » 

O  A  CP 

M 

II 

MT  A  CM  ^ 

a 

a 

h*  A  A 

a 

a 

A 

■  1 
■  CM  1 

1  1 
1  A  1 

A  A 

■ 

a 

A 

AAA 

a 

a 

^  ^  ^  A 

a 

a 

«  A  A 

a 

a 

7 

2 

3 

9 

7 

a 

A  A 

CO 

N 

(0  O  0> 

II 

lA  O  N 

CP  (P  A 

« 

n  A  CM  ^ 

a 

O  ^  V 

a 

A 

1  I 

1  V  1 

A  A 

a 

A  ^ 

o  o  ^ 

a 

O  A  O  A 

a 

•-  A  A  A 

a 

t'  O  «  CM  O 

a 

CM  n  O 

eo 

M 

1*- 

M 

n  « 

CM 

i 

A  CM 

a 

a 

C 

1  A  ' 

1  A  : 

a 

A 

a 

a 

A 

a 

A 

a 

A 

II 

II 

« 

a 

a 

a 

A 

■  A  1 

1  A  1 

a 

a 

a 

a 

a 

8 


8 


8 


8 


8 


8 


8 


8 


8 


8 


0)  n 
O) 


O  O  ^ 


iO  o 


(N  lA 


^  ^  (0  O 


N 

A 

m 

o 


(0  (P  ID  (A 


P>  lA  ^ 
O  «  O  lA 


CO  «-  lA  O 
m  tA  CM  CO 


Ocncocpr^o)  <1  iAO)(p 


lA  O)  ’ 
CM  ' 


O  tA 

^  ^  <M 


CD  lA  (P 
^  O  <0 


(O  CM  ^ 
CM 


ID  n 

<p 


cooOcoeoOf  »“iAO 

^  Oi  n  CO 


iA 

z 


a 

A  < 

a 

a 

A  < 

a 

A  < 

a 

A  <  Z 

a 

n 

• 

A 

a 

A  Z  < 

AZ 

a 

A  < 

a 

A  Z  < 

a 

z  z 

a 

a 

z  z 

a 

Z  Z 

a 

Z  Z  O 

a 

z 

a 

zoz 

Z  O 

a 

Z  Z  A 

a 

Z  3  Z 

a 

w  <-*) 

a 

a 

A  ^ 

a 

Ul  M 

a 

A  M  A 

a 

w 

a 

A  K  « 

Ul  1- 

a 

Ul  M  D 

• 

Ul  K  Ml 

a 

a 

O  -j 

a 

a 

O  •J 

a 

O  ^ 

a 

O  -J  o 

a 

o 

a 

D  < 

O  «  ^ 

O  ^  M 

a 

o<  ~i 

a 

» 

a 

<  <  » 

a 

a 

s  * 

a 

2  * 

a 

<<cc^ 

a 

< 

a 

<  U  <  9 

<0  9 

a 

<<Z 

a 

<0  <  9 

O 

a 

z  >  o 

a 

•  O 

a 

z  >  o 

a 

'  z  >-  o 

a 

z  >  <o 

a 

z 

O 

a 

Z  M  >  o  o 

.  Z  M  O 

a 

■  >  2 

a 

z  «  >  o  o 

a 

a 

a 

<  z  oe 

a 

tt  tt 

<  Z  tt 

a 

tt  <  X  tt 

a 

<  Z  Z  tt 

a 

tt 

tt 

tt 

< 

< 

a 

<  tt  X  <  tt 

tt  <  tt  tt 

a 

tt  <  X  Z 

a 

tt  <  tt  Z  <  tt 

a 

tt 

tt 

a 

U  tt 

a 

tt  tt 

a 

U  tt 

a 

tt  U  tt 

a 

O  U  tt 

a 

tt 

tt 

tt 

u 

o 

a 

U  A  O  tt 

tt  O  A  tt 

a 

tt  u  < 

a 

tt  O  A  O  tt 

a 

tt 

< 

a 

<  < 

a 

A  < 

a 

<  < 

a 

A  <  < 

a 

<  < 

a 

A 

A 

A 

tt 

a 

<  tt  < 

A  < 

a 

A  <  tt 

a 

A  <  CC  < 

a 

A 

z 

a 

<  ~iZ 

a 

z 

a 

<  uz 

a 

< 

a 

<  ^  tt  z 

a 

< 

A 

a 

<  •  -J  0  Z 

<  •  Z 

a 

<  ^  o 

a 

<  •  -1  o  z 

a 

a 

UJ  -J 

a 

< 

m  ^ 

a 

<  Ui  .J 

a 

w  ^ 

a 

< 

< 

UJ 

a 

ui  O  .J 

<  W  o 

a 

<  Ul  ^ 

a 

<  Ul  O  .J 

< 

a 

Q  cy  • 

a 

tt  • 

a 

Q  lu  ' 

a 

tt  O  A  • 

a 

Q  UJ  .  . 

a 

tt 

tt 

ft 

o 

a 

O  M  UJ  •  • 

tt  O  M  ' 

a 

K  O  UJ  • 

a 

tt  O  M  UJ  •  • 

a 

tt 

►- 

a 

O  »-  a- 

a 

a 

O  K  H 

a 

<  O  a-  H 

a 

O  »-  H 

a 

< 

< 

< 

o 

K 

a 

O  tt  K  K  K 

<  O  tt  K 

a 

<  O  1-  ►- 

a 

< 

o 

a 

M  o 

a 

z  o 

a 

^  M  o 

a 

Z  -1  M  O 

a 

^  M  o  O 

a 

I 

X 

Z 

O 

a 

-J  >•  >-«  O  O 

X  -J  >  O 

a 

I  -J  2  o 

a 

I  -J  >  Ml  O  O 

a 

X 

a 

a 

a 

UJ  z  a, 

a 

a 

U  tt 

a 

a 

A  Z  tt 

a 

II 

CJ  UJ  Z  tt 

a 

a 

w  Z  tt  tt 

a 

a 

O 

u 

u 

A 

tt 

a 

a 

Ul  Z  Z  tt  tt 

c^  UJ  Z  tt 

a 

a 

CiJ  A  Z  tt 

a 

a 

C^  UJ  Z  Z  tt  tt 

a 

a 

u 

a 

a 

O 

a 

a 

o 

a 

a 

o 

a 

a 

O 

a 

a 

o 

a 

a 

o 

o 

o 

o 

a 

a 

O 

O 

a 

a 

o 

a 

a 

O 

a 

o 

a 

A 

a 

A 

A 

a 

A 

a 

A 

a 

CO 

A 

CO 

a 

h* 

h* 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

A 

a 

a 

A 

a 

a 

a 

a 

a 

a 

a 

a 

A 

A 

A 

a 

a 

«- 

a 

A 

a 

A 

a 

A 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

Mf 

a 

a 

a 

a 

a 

a 

a 

a 

a 

r»* 

a 

a 

r»* 

a 

A 

a 

a 

C«* 

a 

a 

r* 

a 

a 

r** 

a 

A 

a 

A 

a 

A 

a 

A 

a 

A 

a 

A 

A 

A 

A 

a 

A 

A 

a 

A 

a 

A 

A 

a 

a 

ar 

a 

a 

a 

Jj 

■ 

a 

n 

a 

■ 

a 

■ 

a 

o 

< 

z 


(A 

o 

0) 

o 

CO 


POT.  RICHAROSONI 


PLANTS  PRESENT 
PLANTS  PRESENT 
PLANTS  PRESENT 


n 


I 


o 

a 


> 

z 

o. 

o 

a 

u 

< 


(/> 

fie 


s 

(/) 


^  ■ 

•  « 

z 

M 

B 

B 

B 

B 

B 

B 

B 

U  N 

o 

m 

ID  ■ 

IP 

00 

9 

Oi 

9 

9 

9 

9  B 

9 

a 

9 

9 

9 

9 

ft 

ft 

ft 

UI  ■ 

B 

C/)  ■ 

CM 

CM  i 

CM 

^  ■ 

B 

O 

O 

6 

■ 

o 

B 

B 

•  N 

CD 

B 

B 

K  N 

■ 

B 

U.  i 

B 

B 

w  ■ 

Ui 

B 

B 

K  i 

O 

a 

B 

2  • 

< 

(0 

(0  M 

CO 

00 

9 

9 

o 

o 

o 

B 

B 

CM 

CM 

CM 

Ui  H 

B 

fie  ■ 

fie 

CM 

CM  fl 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM  ■ 

CM 

B 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

fie  i 

3 

B 

B 

3: 

i/> 

■ 

B 

B 

B 

B 

■ 

s 

B 

B 

<  \ 

(/»  ■ 

B 

B 

K  » 

Ui  ■ 

z 

B 

B 

< 

^  N 

o 

B 

B 

o  r 

O  0 

H- 

B 

B 

.  Q 

2  • 

Q 

ft  M 

Q 

Q 

Q 

Q 

o 

Q 

o 

Q  * 

o 

B 

o 

o 

Q 

ft 

Q 

Q 

Q 

o  o 

<  ■ 

O 

Q 

O  “ 

8 

8 

8 

8 

8 

5 

8 

9  B 

9 

■ 

9 

8 

8 

o 

8 

o 

o 

2  • 

u  « 

flfi 

£ 

lA  11 

m 

CM 

CM 

CM 

CM 

CM 

CM 

1^  B 

1^ 

B 

9 

9 

9 

9 

9 

9 

M  O 

■ 

^  n 

B 

B 

•• 

l/> 

K  ■ 

B 

B 

(/>  z 

o  ■ 

Ui 

B 

B 

< 

O  ■ 

U 

B 

B 

z  z 

U>  N 

< 

■ 

B 

*- 

w  N 

u. 

ft 

Q  ■ 

0 

Q 

ft 

Q 

o 

O 

o 

0  " 

O 

B 

O 

ft 

ft 

ft 

o 

Q 

O 

(/) 

K  • 

fie 

5 

Q  > 

8 

11 

8 

ft 

8 

8 

8 

8 

8  B 

8 

B 

8 

fi 

ft 

ft 

8 

O 

O 

Ui  (/) 

3 

£ 

£  ■ 

£ 

IP 

£ 

9 

9  B 

9 

■ 

9 

3 

3 

CM 

CM 

CM 

h* 

3  « 

i/> 

^  ■ 

cn 

CO 

CM 

CM 

CM 

^  B 

B 

ft 

ft 

ft 

<  Ui 

M  I 

B 

B 

O  -1 

B 

M 

(0  ^  o 

CM  •-  ■ 

^ 

Cl  a  O 

CM  o 

C»>  CM  9 

o 

9 

«  ^  B 

9  9 

■ 

CM 

CM 

9 

p*  ^ 

ft  9 

—  9 

Q  » 

Ui 

B 

2 

UJ  H 

O  O  1^ 

IP  6  ■ 

^  O  CM 

6  CO  « 

9  ^ 

0^0 

9 

9  —  B 

B 

ft 

CM  O 

O  O  O 

-  o 

o 

M  Ui 

«  X 

M 

^  M 

B 

B 

u 

u.  O 

Z 

B 

a 

N 

^  < 

1  M 

B 

B 

1  a 

Z  Ui 

o 

B 

B 

(/>  S 

B 

• 

< 

B 

B 

B 

B 

K 

^  w 

B 

B 

z 

CM  CM  ^ 

CM  CM  ■ 

<D  O  n 

ID  «  O 

^  9 

9  9^ 

r> 

o 

9 

9  9  B 

V  9 

B 

9 

P- 

9 

9  ft 

^  — 

9  ft 

w- 

UJ 

3 

B 

K 

CM  r-  CM 

CO  6  • 

^  CO  ^ 

6  o>  IP 

cn 

6-9 

9 

« 

CM 

O-  B 

CM  9 

B 

CM 

9 

n  3 

o  -  - 

II 

6 

o 

UJ 

z 

CM  N 

CM 

CM 

CM 

B 

R 

z 

B 

B 

(9 

B 

R 

> 

B 

fie 

B 

B 

o 

B 

B 

B 

R 

B 

B 

B 

B 

< 

z 

z 

B 

R 

<A 

IP  I 

Z  CP 

IP 

CP  O 

CP  O 

IP  B 

IP 

B 

9 

9 

9 

3 

3  ■ 

WR  3 

3 

3  IP 

3  IP 

3  B 

3 

B 

3 

3 

3 

Ui 

UI 

Ui  « 

^  Ui 

UI 

UI  O 

Ui  O 

Ui  B 

Ui 

■ 

Ui 

Ui 

Ui 

H 

Z  B 

2  X  • 

4  Z  B 

Z  B 

2  oe 

zotx 

Z  »  • 

Z  » 

■ 

Z 

3 

Z  3 

Z 

>  z 

o  ■ 

>  o 

•  M  O 

<  o 

• 

» 

MOB 

M  P 

B 

M 

•  O 

•  M  O 

•  pm 

X  o 

a  z  5 

X  a  • 

Z  Z  oe 

a  z  tt 

z  z 

Z  Z  oe 

p 

P 

P 

Z  fit  ■ 

Z  P 

B 

z 

P 

P 

P  P 

a.  X  oe 

P  z 

p 

a  X 

&  <  OB 

<  oe  ■ 

<  oe 

a  <  oe 

<  CJ 

<  u  oe 

p 

P 

P 

<  tt  ■ 

<  et 

1 

P 

P 

P  P 

P  <  P 

p  < 

p 

o  < 

oe  <  1 

<  oe « 

CP  oe  < 

oe  M 

oe  *<«  < 

CP 

IP 

9 

tt  <  B 

K  < 

B 

p 

IP 

9 

9  < 

9  P  < 

9  P 

9 

fie  K 

3  z 

o  z  ■ 

•i  o  z 

N 

o  z 

o  oe 

o  oe  z 

O  Z  B 

9  Z 

B 

o 

Z 

O  Z 

9 

u 

< 

< 

< 

< 

B 

B 

< 

< 

< 

< 

< 

< 

< 

oe  '  < 

UJ  .  . 

oe  •  • 

>  «  . 

DC 

a 

Ot 

B 

P 

P 

P  • 

P  '  > 

P  • 

P 

s 

<  H  ^ 

H  H-  H* 

<  H  H 

H-  1- 

H  K  B- 

< 

K  H  ■ 

K  M 

B 

< 

< 

<  H 

<  H  K 

< 

zoo 

o  o  ■ 

•H  o  O 

ZOO 

o  o 

O  o  O 

Z 

z 

z 

O  O  B 

o  o 

■ 

o 

z 

Z 

z  o 

ZOO 

z  o 

Z 

u  a  & 

a  &  ■ 

z  a  a 

O  Q.  & 

p.  a. 

a  p  a 

u 

u 

u 

P  P  B 

p  p 

■ 

p 

u 

u 

U  P 

U  P  P 

U  P 

u 

z^ 

B 

■ 

o 

o  • 

o 

o 

o 

o 

o 

o 

o 

o  ■ 

o 

B 

o 

o 

o 

o 

o 

o 

o 

&  f- 

■ 

Ui  u. 

^  ■ 

0) 

9 

9 

K  B 

h* 

B 

9 

9 

9 

9 

9 

9 

Q  w 

^  ■ 

B 

B 

fie 

IP 

IP  ■ 

IP 

o 

o 

o 

CM 

CM 

CM 

n  B 

r> 

B 

ft 

CM 

CM 

CM 

O 

o 

O 

(/!> 

Ui 

IP 

IP  ■ 

tf) 

CO 

9 

9 

9 

9 

9 

9  ■ 

9 

B 

9 

9 

9 

9 

P^ 

K 

P^ 

Ut 

» 

CM 

CM  « 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM  B 

CM 

■ 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

K 

o 

00 

«  « 

00 

9 

9 

9 

9 

9 

9 

9  ■ 

9 

■ 

9 

p 

9 

9 

9 

9 

9 

9 

Z  < 

0) 

0)  ■ 

9 

9 

9 

9 

9 

9 

9 

9  B 

9 

B 

9 

9 

9 

9 

9 

9 

9 

00 

<  z 

^  i 

^  B 

B 

0) 

fie  M 

B 

B 

o  o 

o 

o  ■ 

9 

9  B 

9 

■ 

9 

CM 

CM 

CM 

-i  fie 

oe 

C0 

CO  ■ 

CO 

r- 

P- 

9 

9 

9 

9  B 

9 

B 

9 

p- 

O 

o 

o 

• 

o 

Ui 

IP 

IP  « 

IP 

IP 

IP 

9 

9 

9 

9 

9  B 

9 

B 

9 

9 

9 

9 

9 

9 

9 

Ui 

o 

o. 

9 

0>  ■ 

9 

9 

9 

9 

9 

9 

9 

9  B 

9 

B 

9 

9 

9 

9 

9 

9 

9 

z 

u 

CXi 

o 

o  ■ 

O 

o 

C) 

o 

o 

o 

o 

O  B 

o 

B 

O 

O 

O 

o 

O 

O 

O 

3 

3 

m 

C*)  1 

n 

cn 

n 

n 

n 

n 

r> 

r>  fl 

ft 

B 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

"3 

Ui 

B 

R 

H 

B 

B 

« 

< 

B 

B 

H 

< 

U 

B 

B 

K 

M 

< 

-J  o 

CM  B 

n 

CM 

« 

CM 

n 

^  B 

9 

B 

9 

CM 

ft 

CM 

ft 

O 

a  Z 

B 

B 

■ 

^1 


s 


fie 

Ui 

> 

oe 


/L- 


POT.  NARROW 


309590  498270  3.0  CHARA  SPP.  2.6  1.7  3200 


tl  ^  ^ 


■ 

a 

■ 

a 

ff 

a 

a 

a 

i 

a 

a 

R 

• 

a 

a 

M 

i 

r> 

a 

(*)  a 

tf) 

0  a 

0 

c* 

0 

0 

0 

a 

C- 

0 

0 

0 

a 

■ 

a 

V 

a 

■ 

■ 

a 

^  a 

O 

O  a 

d 

o 

O 

d 

a 

d 

d 

d 

d 

d 

d 

a 

■ 

a 

a 

M 

■ 

a 

a 

a 

■ 

a 

a 

K 

■ 

a 

a 

■ 

■ 

a 

a 

» 

■ 

a 

a 

N 

1 

CO 

a 

CO  a 

o 

o  * 

o 

0 

0 

0 

0 

0 

a 

0 

0 

0 

0 

H 

II 

a 

a 

• 

U 

■ 

a 

^  ■ 

^  II 

O 

o 

d 

a 

a 

■ 

a 

a 

a 

■ 

a 

a 

a 

■ 

a 

a 

N 

ff 

a 

a 

a 

• 

a 

a 

M 

• 

a 

a 

a 

N 

a 

a 

a 

■ 

a 

a 

a 

■ 

a 

a 

a 

1 

a 

Q 

$  ■ 

Q 

Q 

o 

p 

Q 

o 

Q 

o 

Q 

a 

P 

p 

p 

P 

P 

Q 

p 

a 

■ 

a 

Q  • 

O 

O  a 

O 

O 

p 

p 

5 

o 

O 

o 

O 

a 

o 

Q 

p 

p 

o 

P 

O 

a 

ff 

a 

a  ff 

at 

0  a 

0 

0 

0 

0 

0 

0 

a 

0 

P 

P 

0 

0 

0 

a 

M 

ff 

^  a 

« 

CM  ff 

CM 

0 

0 

0 

«■ 

a 

2 

O 

O 

0 

0 

0 

ff 

■ 

a 

a 

N 

a 

a 

a 

n 

a 

a 

a 

a 

a 

a 

a 

a 

a 

Q 

a 

Q  " 

Q 

9  ■ 

Q 

O 

Q 

Q 

o 

Q 

o 

p 

a 

p 

p 

p 

P 

p 

P 

P 

a 

a 

O 

a 

O  a 

O 

O  a 

5 

o 

o 

O 

o 

O 

P 

Q 

S 

a 

p 

o 

o 

o 

o 

O 

o 

a 

a 

a 

a 

Cl  a 

c* 

C-  a 

V 

0 

0 

0 

0 

2 

a 

2 

O 

0 

0 

ft 

ft 

ft 

a 

a 

n 

a 

n  a 

n 

at  a 

0 

0 

0 

0 

0 

0 

0 

a 

0 

0 

0 

0 

0 

0 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

CD 

a 

^  a 

o 

0  a 

0  0 

0 

0 

0  0 

0  0 

0 

0  ^  ^ 

0  0a 

^  O  0 

0  ^ 

0 

0  0 

ft  0  0 

z-  -  (0 

0  0  0 

a 

a 

a 

a 

n 

a 

n  a 

CO 

0  a 

tfi 

0 

0 

0  o 

CO 

1**  0 

0 

0  0  0 

0  ^ 

0  0  O 

K  ^ 

0  ^ 

0  ft 

^  ^ 

•-0  0 

0  0  0 

a 

a 

a 

9“  a 

a 

0 

O 

a 

R 

a 

a 

c. 

a 

ff 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

o 

(*>  a 

0) 

0  ff 

f»*  CM 

CM 

0 

0  0 

0 

0 

0 

0  0  0 

0  a 

a 

0  0  0 

O  0 

0  « 

ft  0 

0  0  0 

0  to  0 

0  0  0 

a 

a 

H 

a 

o 

« 

CO  a 

r- 

V 

CM  n 

CM 

♦  o 

0 

0  0 

0 

O  c«  (B 

0  ^ 

n  nd 

d  0 

«  0 

0  0 

0  0  0 

•-0  0 

0  f-  0 

a 

a 

a 

n  a 

0 

0 

a 

0  - 

0  0 

0 

a 

a 

a 

u 

a 

0 

a 

a 

a 

0 

a 

a 

a 

a 

a 

a 

a 

a 

a 

n 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

vm 

a 

m 

a 

a 

z 

z 

Z 

a 

z 

z 

z 

Z 

a 

0 

o 

o 

o 

0 

a 

0  O 

0 

0 

0  O 

0  O 

o 

a 

a 

a 

3 

0 

0 

0 

3 

a 

O0 

o 

o 

3  «> 

D  0 

0 

a 

a 

a 

Ul 

o 

D 

o 

UJ 

0 

a 

lu  O 

0 

0 

0 

0  o 

0  O 

o 

a 

a 

Z 

» 

ft 

ft  ft 

ft 

z  s 

3  Z  ■ 

z  S  » 

p 

z 

z 

z  S 

Z  ft 

ft  » 

a 

•  M 

< 

*  o 

< 

<  O 

•  o 

ft  c 

a 

M  0  O 

•  ft 

•  M 

>  M 

•  ft 

•  ^  ft 

•  ft  O 

a 

a 

a 

ff 

a  a 

a 

ft  * 

ft  z 

ft 

ft 

ft  ft 

X 

X  ft 

I 

a.  s  0! 

0  Q 

Z  X  «t 

ft  0 

a  z 

ft  s 

a  z  X 

A.  Z  Z 

ft  z  ft 

a 

a 

a 

a 

a  a 

a 

ft  a 

ft  Ml 

ft 

ft 

ft  ft 

u 

p  ft 

p 

ft  0  ft 

a-O 

<  p  ft 

ft  M 

ft  < 

ft  ft 

ft  ft  P 

ft  ft  p 

ft  p  ft 

ff 

a 

(/) 

a 

i/)  a 

(/) 

0  a 

0  ft 

0 

0 

0  0 

M 

^  2 

a 

ft  M 

0  ft 

0  ft 

0  ft 

0  0  M 

0ft- 

0  -  ft 

■ 

a 

a 

3 

z 

ft 

ft  z 

ft 

P  z 

a 

O  ft  z 

P 

O 

0 

O  ft 

O  ft 

ft  z 

a 

a 

< 

<  ■ 

< 

<  a 

0 

< 

< 

< 

0 

a 

0 

ft 

ft 

ft 

ft 

ft 

a 

tt 

a 

oe  a 

ft 

ft  a 

ft  • 

ft 

ft 

ft  • 

• 

ft  '  * 

• 

ft  • 

ft  • 

0  ' 

ft  '  ' 

ft  •  ' 

ft  •  • 

a 

a 

< 

a 

<  a 

< 

<  a 

<  a- 

< 

H  a- 

►- 

<  a*  a- 

a-  K 

K 

<  K 

ft  H 

ft 

ft 

ft  K  H 

ft  K 

a 

r 

a 

r  « 

X 

Z  a 

Z  O 

X 

z 

z  o 

o 

O  O 

o 

ZOO 

o  o  ■ 

O  D  O 

z  o 

z  o 

X  o 

X  o  o 

zoo 

X  o  o 

a 

a 

u 

a 

U  a 

u 

U  a 

0  ft 

u 

o 

p  ft 

CL 

ft  ft 

ft 

p  ft  ft 

ft  ft  a 

ft  ft  ft 

p  ft 

p  ft 

p  ft 

p  ft  ft 

p  ft  ft 

p  ft  ft 

a 

a 

a 

a 

a 

a 

a 

a 

a 

o 

■ 

O  a 

o 

o  « 

o 

o 

o 

o 

o 

o 

o 

0 

0 

a 

0 

o 

o 

o 

o 

o 

o 

a 

N 

a 

a 

n 

a 

OJ  a 

p> 

CO  a 

0 

0 

0 

0 

0 

0 

a 

0 

0 

0 

0 

ft 

ft 

ft 

a 

a 

a 

a 

a 

a 

a 

a 

n 

a 

O 

a 

O  a 

0 

0  a 

0 

0 

0 

0 

c. 

f- 

r* 

0 

0 

a 

0 

▼ 

ft 

ft 

0 

0 

0 

II 

a 

p«* 

a 

K  a 

0 

0  a 

0 

f* 

r- 

r- 

r* 

r- 

a 

C- 

0 

0 

0 

0 

0 

0 

a 

a 

m 

a 

rc  ff 

d 

CM  a 

CM 

0 

0 

0 

0 

0 

0 

0 

0 

a 

0 

0 

0 

0 

0 

0 

0 

a 

a 

CO 

a 

CO  a 

0 

0  a 

0 

0 

0 

0 

0 

0 

0 

0 

0 

a 

0 

0 

0 

0 

0 

0 

0 

a 

0> 

a 

at  a 

at 

0  a 

0 

0 

0 

0 

0 

0 

0 

0 

0 

a 

0 

0 

0 

0 

0 

0 

0 

■ 

a 

a 

^  a 

n 

^  a 

a 

ft 

ft 

ft 

ft 

ft 

a 

a 

a 

a 

a 

a 

o 

a 

O  a 

^  a 

9 

9 

0 

0 

a 

0 

0 

0 

0 

0 

0 

0 

a 

a 

at 

a 

at  a 

0 

0  a 

0 

0 

0 

5 

o 

6 

o 

0 

0 

a 

0 

a 

a 

m 

a 

tf)  a 

0 

0  a 

0 

0 

0 

0 

0 

0 

0 

0 

0 

a 

0 

9 

0 

9 

0 

0 

0 

a 

a 

at 

a 

0)  a 

at 

0  a 

9 

0 

0 

0 

9 

0 

9 

9 

9 

a 

0 

9 

9 

0 

9 

9 

0 

a 

a 

o 

a 

O  a 

o 

O  a 

2 

o 

o 

o 

o 

o 

2 

o 

o 

a 

o 

o 

o 

p 

2 

O 

H 

O 

a 

II 

r) 

a 

D  a 

n 

w  a 

0 

0 

0 

0 

0 

0 

0 

0 

0 

a 

0 

0 

0 

0 

0 

0 

0 

a 

a 

a 

a 

a 

a 

It 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

W  a 

CM  a 

0 

n 

0 

0 

0 

0 

0 

a 

0 

0 

0 

ft 

0 

0 

a 

a 

a 

a 

a 

a 

] 


in 

d 


N  09  N 
N  •  ■ 

N  O  M 


«  It 

N  H 

H  O  N 


OR 

d 


O  a  O 


o  • 

o  » 

O  a 

N 

II 

a 

a 

a 

n 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

o  <• 

Q  a 

O  a 

P  * 

^  a 

O 

o  ■ 

o  > 

0  a 

S  « 

5  a 

5 

CO  ■ 

so  a 

so  a 

^  a 

^  a 

^  a 

CO  a 

CO  a 

n 

a 

a 

a 

a 

n 

a 

a 

a 

a 

a 

O  M 

r>  a 

O  a 

Q  “ 

Q  * 

Q 

o  • 

O  a 

O  a 

O  a 

O  a 

O 

10  N 

<0  a 

10  a 

m  a 

in  a 

in 

C*)  K 

CO  a 

CO  a 

^  a 

a 

a 

■ 

a 

■ 

10  CM  H 

0)  a 

CO  <0  a 

ID  a 

CO  a 

o 

O  en  o  " 

tf)  a 

o  o  o  S 

O  a 

10  a 

O 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

II 

a 

a 

rj  0)  h*  ■ 

^  a 

0)  m  a 

SO  a 

CM  II 

01  CM 

•  '  '>  a 

in  o  ■ 

d  a 

o  o  o  « 

f**  a 

SO  a 

<0  o 

II 

CO  a 

0) 

a 

a 

a 

a 

u 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a  a 

■ 

ui  a 

a 

iA  M 

<0  a 

</)  z  • 

a 

9  a 

D  a 

r>  <  a 

a 

111  a 

ui  a 

UI  a 

Z  »  a 

z  • 

Z  <  ■ 

a 

9 

iM  a 

•  M  ^  a 

>  a 

‘  o 

a  Z  a 

Z  a 

&  Z  ft  a 

a.  a 

a  t 

a.  ct 

a  <  tt  a 

<<  a 

&  <  UI  a 

a  a 

0.  a 

a  oe 

40  tt  <  a 

£X  a 

coa  Z  a 

in  a 

in  a 

</>S 

<9  Z  a 

O  a 

o  in  a 

a 

Z 

<  a 

<  a-i  a 

<  a 

<  a 

< 

K  '  •  a 

CX  a 

oe  a 

a  a 

CK  • 

<>-»-• 

►-  a 

ac  H  .J  a 

S  * 

<  a 

<  H 

Z  O  O  a 

O  a 

Z  O  4  a 

X  a 

Z  a 

Z  O 

u  a  a  a 

a  a 

u  a  >  a 

U  a 

CJ  a 

cj  a 

a 

a 

O  a 

o  > 

O  ■ 

o  ■ 

O  a 

o 

a 

>  a 

n  a 

CO  a 

CO  a 

^  a 

^  a 

a 

a 

a 

■ 

<0  a 

n  a 

CO  a 

0)  a 

0)  a 

0) 

0)  a 

so  a 

SO  a 

a 

h*  a 

CM  a 

CM  a 

CM  a 

CM  a 

CM 

SO  a 

SO  a 

so  a 

so  a 

SO 

0)  a 

0)  a 

0)  a 

0>  a 

0)  a 

0) 

^  a 

^  a 

^  a 

n  a 

a 

m  a 

m  a 

in  a 

10  a 

10  a 

10 

^  N 

^  a 

^  a 

^  a 

10  a 

(P  a 

IP  a 

10  a 

10  a 

10 

cn  a 

»  a 

0)  a 

CO  a 

0)  a 

O  a 

o  • 

O  a 

O  a 

O  a 

O 

n  a 

CO  a 

CO  a 

CO  a 

CO  a 

n 

a 

a 

a 

a 

1 

a 

a 

a 

a 

a 

••  ■ 

CM  a 

n  a 

Mf  a 

tf)  a 

10 

a 

a 

L-(.7 


SUBMERSED  MACROPHYTE  PONAR  DATA.  JUNE.  1984  NOTE  1  (-)  INDICATES  MISSING  DATA 

2.  TRACE  =  LESS  THAN  0.001  G/M2 


R 

■ 

R 

R 

H 

R 

R 

R 

R 

■ 

R 

R 

R 

H 

R 

•  R  Z 

R 

N 

N 

R 

• 

U  R  O 

R 

00 

H 

CO 

CO 

0) 

R 

U 

R 

tA  R  H 

R 

d 

R 

d 

d 

R 

CM 

M 

CM 

V.  R  O 

R 

H 

R 

•  R  OD 

R 

R 

R 

R 

K  R 

II 

R 

U.  U 

R 

R 

H 

H 

w  fl  UI 

R 

R 

R 

N 

K  R  CJ 

R 

n 

R 

H 

Z  R  < 

R 

to 

n 

to 

R 

to 

R 

CA 

CA 

« 

CA 

flfl 

R 

H 

R 

R 

oe  R  oe 

R 

CM 

H 

CM 

H 

CM 

V 

CM 

CM 

R 

CM 

CM 

oe  R  3 

R 

R 

■ 

R 

3  H  tA 

R 

R 

H 

R 

(J  R 

R 

■ 

R 

R 

R 

R 

R 

N 

R 

R 

R 

R 

1 

tA  R 

R 

R 

R 

R 

■ 

UJ  R  Z 

R 

R 

R 

H 

■ 

^  R  O 

R 

R 

■ 

R 

O  R  K 

R 

R 

H 

R 

Z  R  H 

R 

o 

R 

O 

R 

O 

R 

Q 

o 

R 

Q 

Q 

<  R  O 

R 

10 

R 

to 

R 

to 

H 

o 

o 

1 

o 

o 

O  M  00 

R 

R 

fl 

V 

H 

p*^ 

pMi 

11 

pM 

<0 

R 

H 

R 

R 

« 

K  R 

R 

R 

H 

R 

O  R  UJ 

H 

R 

R 

R 

O  R  U 

R 

R 

H 

U.  H  < 

R 

H 

R 

H  tU 

H 

Q 

R 

o 

R 

o 

n 

Q 

o 

o 

o 

K  R  oe 

R 

Q 

R 

Q 

R 

o 

R 

O 

o 

M 

o 

II 

o 

Z  II  3 

n 

Q 

R 

5 

N 

Q 

fl 

to 

m 

R 

to 

o 

o  H  tA 

H 

n 

R 

R 

M 

CA 

CA 

R 

CA 

CA 

MM  II 

R 

R 

U 

J 

R 

R 

R 

R 

R 

CM  ^ 

R 

R 

1 

9 

8 

R 

9 

6 

0 

ot  CM  ot 

R 

^  CA 

O  CM 

H 

R 

H 

R 

Ui  K  ^ 

R 

R 

R 

O  ^  t0 

N 

CO  ^  CM 

O  CM  O 

R 

CM  M- 

O  O 

oe  Z  CM 

R 

R 

N 

H 

CM 

(A 

R 

CA 

u.  O  Z 

11 

n 

R 

fl 

R 

tf 

1  MM  \ 

H 

R 

R 

R 

X  UJ  o 

R 

R 

R 

R 

tA  »  w 

H 

R 

R 

R 

< 

R 

H 

R 

R 

R 

H 

R 

R 

u 

H 

*- 

R 

H 

R 

R 

z 

N 

a  p^ 

R 

o 

N 

to  P^ 

« 

00  <0  CO 

B 

9 

3 

N 

5 

6 

M»  ^ 

C 

H 

R 

R 

R 

►M  CM 

II 

CA  cn 

UI  to 

O  CM  ot 

R 

CM  CM  CA 

M 

O  CM  - 

R 

P^  M- 

o  ^ 

UJ  Z 

II 

CA 

u 

R 

R 

to 

II 

CO 

R 

to 

3  'N, 

It 

< 

N 

R 

R 

O 

n 

oe 

V 

R 

R 

>  W 

R 

h- 

« 

H 

tt 

II 

U 

R 

■ 

o 

R 

fl 

fl 

R 

H 

R 

R 

R 

n 

R 

R 

R 

II 

< 

R 

tA 

R 

tA 

R 

Z  tA 

tA 

R 

Z  tA 

R 

3 

M 

MM  3 

3 

II 

UJ  3 

R 

UI 

R 

UI 

UI 

fl 

O  UJ 

H 

3 

M 

3 

• 

Z  3 

« 

<  Z 

Z  3 

fl 

3 

<2 

>  z 

R 

•  O 

R 

'  O 

fl 

•  MM  O 

R 

•  >  MM 

•  mm  O 

« 

•  O 

z  o 

a  ot 

R 

&  oe 

II 

0.  Z  OC 

R 

CL  Z  z 

a  z  a 

■ 

a  OC 

^  z 

a  X 

a  cc 

R 

(L  oe 

n 

a  <  oe 

R 

a  < 

CL  <  oe 

« 

&  oe 

o  ^ 

o  < 

II 

tA  < 

R 

tA  < 

« 

tA  oe  < 

R 

tA  <  oe 

tA  oe  < 

fl 

tA  < 

oe 

oe »- 

H 

z 

R 

z 

« 

o  z 

■ 

^  o 

O  Z 

11 

z 

<  o 

(J 

R 

< 

R 

< 

M 

< 

R 

<  «J 

< 

M 

< 

UJ 

< 

R 

OC  ■ 

R 

oe  • 

N 

oe  *  * 

H 

oe  UI  • 

oe  •  ' 

fl 

OC  • 

o  • 

z 

R 

< 

R 

<  K 

H 

<  ♦-  K 

« 

<  p- 

<  f-  J- 

N 

< 

o  ►- 

R 

X  o 

R 

Z  O 

n 

ZOO 

R 

Z  MM  O 

zoo 

II 

z  o 

-1  o 

R 

<j  a 

R 

u  a 

R 

u  a  a 

R 

U  Z  CL 

o  a  & 

R 

o  a 

Ui  a 

R 

R 

R 

R 

R 

z  ^ 

H 

R 

fl 

R 

R 

K  * 

R 

o 

R 

O 

o 

R 

to 

to 

R 

to 

lO 

a  H 

R 

R 

UJ  tu 

d 

R 

d 

R 

d 

R 

CO 

« 

R 

« 

00 

a  w 

R 

R 

N 

N 

R 

R 

R 

R 

R 

CL 

p- 

R 

U 

p» 

R 

CA 

CA 

R 

CA 

to 

tA  UI 

to 

R 

to 

to 

to 

to 

fl 

to 

to 

UJ  3 

R 

(0 

R 

<0 

R 

to 

R 

tP 

to 

R 

to 

to 

»-  O 

R 

CO 

R 

CO 

R 

o 

H 

CO 

00 

R 

00 

00 

Z  <  -1 

n 

0) 

H 

0) 

R 

0) 

R 

Ot 

ot 

n 

Ot 

ot 

<  z 

R 

V 

fl 

R 

H 

R 

oe  mm 

R 

fl 

R 

R 

O  O 

R 

CA 

CA 

II 

CA 

H 

R 

-J  oe  oe 

R 

to 

10 

10 

R 

R 

O  Ui 

II 

0) 

R 

ot 

0) 

M 

0) 

ot 

R 

Ot 

01 

o  a 

0) 

R 

0) 

9 

R 

ot 

0) 

R 

O  0. 

o 

R 

o 

o 

R 

o 

o 

R 

O 

O 

3 

CA 

H 

(A 

CA 

R 

CA 

n 

R 

CA 

CA 

UJ 

R 

H 

K 

R 

N 

11 

R 

R 

< 

R 

R 

R 

R 

R 

U 

R 

R 

R 

R 

R 

H 

R 

R 

-1  o 

R 

fl 

CM 

R 

CA 

R 

CM 

R 

CA 

a  z 

R 

R 

R 

R 

(0  O 
(0 


o 

ui 

Z 

•  M 

as 
o.  < 
(/)  a 
o 

< 

< 

z  o 
u  a 


6  CD 


00  Ot 

6  (0 


&  s 

o.  < 

iA  K 

o 


z  o 

O  0. 


<-)  • 

ss 

CD 

s 

< 


0) 

d  d 


(A 

z 

UI 

O 

•  z 
a.  < 
D.  u 
tA 


ss 

Z  -I 


r>  lA  10  a 

r>  ^  ^  O 


tA  z 
Z  Q 

UJ  (A 

D  O 

<  a  » 

'  z  <  o 

a  <  z  tt 
a  u  u  tt 

tA  MM  < 

<  tt  z 

<  UI 

fit  O  '  ‘ 

<  O  »-  K 
Z  -I  o  o 
u  UI  a  CL 


^  n  M  p^ 

J  d 


r>  O 

d 


O  O  tf>  o 


P^  CO  UJ 
CM  U 


oc 


tA  < 

z  z 

UI  M 

O  -J 

ir 


.  ^  O  UI 
&  <  Z  «I  K 
&  U  O  tA 
lA  <  tt  O 
<  ^  CO  PW 
<  UI  .J 
a  o  UI  •  > 

Z  -I  MM  O  O 
U  UI  z  CL  O. 


to  <0  O 


:  8 
CD 
n 


O  O  O  n  •"  00 
«  M 


O  O  ro  »  P^  CM 


n 


CM  n 
CM 


tA  Z 

z  o 

UJ  tA 

a  o 

■  i  < 

0.  <  z 
a.  u  u 

lA  MM 

<  tc 

<  UI 

tt  O  ■ 

<  O  K 
Z  -I  O 
u  UJ  a 


R  MM 

N  Z 

H  O 

N  tA 

«  o 

N  OC 

■  '  < 
R  a  z 
R  o.  u 

R  lA  MM 

■  fie 

■  < 

R  tr  ' 
R  <  H- 
R  Z  O 
R  u  a 

R 


R  O 


R  CM 
R  t0 
R  t0 
R  CD 
R  0) 
R  ^ 
N 

R  OO 
R  (0 
R  0) 
R  O) 

R  O 

«  (*) 


R  UI 
R  (A 
R  tA 
R  Z 

R  oe 

R 

R  oe 


R  .J 

R  U 


8.0  CHARA  SPP.  12.4  6.3  3800  1700 


I 


^  |S.  ^ 

M  CO  to 


O  O  CO 

^  ^  M  CO 


n  ^ 

R 


8 


8 


CO 

• 

CO 

R 

CO 

R 

CD  R 

CD 

R 

CO 

R 

m  R 

CD 

R 

CD 

■ 

A 

R 

A 

R 

A 

R 

A 

R 

A 

R 

R 

m 

■ 

■ 

n 

R 

R 

r) 

R 

R 

(<)  R 

R 

R 

R 

M 

R 

R 

A  R 

R 

n 

R 

R 

A 

R 

R 

A 

R 

R 

A 

R 

R 

R 

H 

R 

H 

R 

R 

A 

R 

O  in  O 

ff 

R 

(0 

R 

R 

n  « 

R 

R 

R 

0>  ^  R 

V  n 

R 

R 

^  n 

R 

R 

R 

(0  CM  R 

0»  V 

R 

R 

R 

R 

O 

A 

R 

■ 

A 

R, 

AAA 

R 

R 

AAA 

R 

R 

A  A 

R 

R 

R 

M  CM  d 

■ 

n 

R 

CM  O 

R 

c?  O  * 

o  o 

R 

N  n 

R 

CM  O  C 

R 

<0 

R 

o 

R 

A 

R 

R 

n  in  O 

R 

A  A 

R 

c 

z 

0 

0 

R 

R 

R 

R 

CM  R 

R 

R 

tf>  R 

R 

A 

R 

A 

H 

R 

R 

A 

R 

M  lA  CO 


8:8 

R  A 

li 

li 

li 

li 

R  O 

R  Q 

R  A 

R 

R 

R 

8:8 
A  R  A 

R 

R 

R 

8:8 

A  R  A 

:8 

R  A 

i  ^ 

R  ^ 

R 

H  A 

R  A 

R  A 

R 

^  R  ^ 

R 

^  R  A 

R  A 

R 

A  A 

R  A  A 

R 

A  A 

R 

A  ^  R 

A  A 

R 

A  RT 

R 

A  R  ^ 

^  R  A 

R 

A  A  9 

H 

^  A  A 

R 

N  O  A 

R 

A  A  A  A 

H 

AAA 

A 

R 

A  O 

R  O  O 

R 

A  O 

R 

A  ^  R 

A  O 

R 

A  A 

R 

^  ii  O  A  it  A 

R 

A  A 

H 

AAA 

R 

AAA 

R 

O  O  «  A 

R 

»  O  CM 

R 

A 

R  A 

R 

R 

o  • 

A 

R 

R 

^  R 

A  R  A 

R 

R 

A 

R 

A 

R 

H 

8 


8 


8 


8 


8 


A  <  Z 

R 

R 

M 

z 

R 

R 

•H 

z 

R 

R 

A 

R 

R 

R 

R 

M 

z 

<  z 

■ 

1 

z 

R 

R 

R 

R 

R 

R 

as 

H 

R 

z  z  o 

R 

o 

R 

o 

A 

R 

z 

A 

R 

R 

o 

z  o 

R 

o 

A 

H 

A 

R 

A 

R 

z  o 

n 

A 

A  M  A 

R 

A 

R 

A 

D 

R 

A 

3 

i 

R 

A 

«  A 

• 

A 

3 

R 

3 

R 

3 

R 

A  A 

R 

3 

O  -J  o 

R 

o 

H 

o 

A 

• 

O 

A 

R 

R 

o 

•i  O 

R 

O 

A 

R 

yj 

R 

yj 

R 

o  o  ^ 

U 

A 

<  <  A  Z 

R 

ft  Z 

R 

ft 

z 

R 

< 

z 

z 

R 

Z  R 

Z 

ft 

<  ft 

ft 

2  s 

R 

^  2 

R 

Z  Z 

R 

S  S  S 

H 

z  z 

z  >  <  o 

R 

*  ^  O 

R 

< 

H 

•  z 

•  m4 

•  o 

R 

•  O  • 

o 

< 

>►  ^ 

M 

$ 

•  2  O 

H 

•  3  O 

R 

’  3  O 

• 

‘^55 

R 

•  ^  o 

<  X  X  oc 

H 

a  X  ft 

R 

z 

ft  S 

R 

ft  < 

ft  a 

ft  ft 

R 

ft  ft  R 

ft 

ft 

X 

X  z 

1 

X 

ft  Z  ft 

R 

ft  S  ft 

R 

ft  S  ft 

R 

ft  Z  ft 

R 

ft  S  ft 

<j  V  ac 

R 

a  o  ft 

R 

u 

ft  < 

i 

ft  u 

ft  4r 

ft  ft 

R 

ft  ft  R 

ft 

ft 

o 

A 

1 

u 

ft  <  ft 

R 

ft  <  ft 

R 

ft  <  ft 

R 

ft  A  A  ft 

R 

ft  <  ft 

<  M  < 

R 

A  •>«  < 

R 

M 

A  ft 

R 

A 

A  ft 

A  < 

R 

A  <  R 

A 

m 

<  M 

■ 

M 

A  ft  < 

R 

A  ft  < 

R 

A  ft  < 

R 

A  ^  < 

R 

A  ft  < 

<  «i  a  z 

R 

ft  z 

R 

ft 

O 

R 

< 

O 

z 

R 

Z  R 

z 

ft 

•1  ft 

■ 

ft 

o  z 

■ 

C9  Z 

R 

o  z 

R 

^  ft  Z 

R 

o  z 

A 

R 

< 

R 

< 

R 

<  A 

< 

MK 

R 

<  R 

< 

R 

<c 

R 

< 

R 

< 

R 

<  A 

R 

< 

O  A  '  • 

R 

ft  •  * 

R 

ft  • 

R 

ft  o 

ft  • 

ft  • 

R 

ft  *  R 

ft 

Ui  • 

1 

ft  •  • 

H 

ft  >  > 

R 

ft  '  • 

R 

ft  o  ‘  ‘ 

H 

ft  '  ‘ 

O  H  H> 

R 

<  h-  H 

R 

K 

<  H 

R 

<  o 

<  H 

<  H 

R 

<  R-  R 

H- 

K  R- 

■ 

R- 

<  R>  R- 

H 

<  K  K 

R 

<  H-  K 

R 

<  o  K 

H 

<  H  H* 

-1  *-«  o  o 

R 

zoo 

H 

o 

z  o 

R 

Z  -1 

z  o 

X  o 

R 

Z  O  R 

z 

o 

O 

X  o 

R 

O 

zoo 

R 

ZOO 

R 

ZOO 

R 

Z  -i  O  O 

R 

zoo 

A  z  a  CL 

R 

R 

u  a  & 

R 

R 

CL 

U  ft 

R 

H 

U  A 

O  ft 

U  ft 

R 

R 

U  ft  R 

R 

o 

ft 

ft 

Z  ft 

R 

R 

ft 

A  ft  ft 

R 

R 

A  ft  ft 

R 

R 

A  ft  ft 

R 

R 

A  A  ft  ft 

H 

R 

A  ft  ft 

R 

H 

o 

R 

R 

o 

o 

R 

R 

o 

o 

A 

R 

R 

R 

A  R 

A 

o 

o 

R 

R 

o 

A 

R 

R 

A 

R 

R 

A 

R 

R 

• 

O 

H 

R 

H 

O 

H 

A 

R 

A 

A 

R 

A 

A 

CD 

R 

CD  R 

n 

d 

d 

i 

d 

A 

R 

A 

R 

A 

R 

R 

V 

R 

R 

R 

R 

R 

R 

R 

R 

R 

■ 

R 

R 

R 

R 

H 

R 

A 

R 

H 

R 

A  R 

A 

R 

n 

R 

R 

▼ 

H 

A 

R 

A 

R 

R 

R 

A 

R 

A  R 

A 

A 

A 

R 

A 

A 

R 

A 

R 

A 

• 

A 

R 

A 

R 

1 

R 

1 

R 

t 

1 

A 

R 

A  R 

A 

A 

A 

R 

A 

A 

R 

A 

R 

A 

R 

A 

R 

A 

R 

R 

R 

A 

R 

A  R 

A 

A 

A 

R 

A 

A 

R 

A 

R 

A 

R 

A 

R 

A 

R 

R 

R 

A 

R 

A  R 

A 

A 

A 

R 

A 

A 

R 

A 

R 

A 

R 

A 

R 

A 

R 

R 

R 

R 

n  R 

R 

R 

R 

R 

R 

R 

R 

H 

R 

R 

R 

R 

R 

^  R 

r«* 

R 

A 

R 

A 

H 

A 

R 

A 

R 

A 

R 

H 

R 

f* 

R 

R 

r* 

r* 

R 

h- 

A 

R 

A 

H 

A 

R 

A 

R 

A 

H 

R 

' 

R 

R 

t 

R 

R 

1 

1 

A 

A 

R 

R 

A  R 

A  R 

A 

A 

A 

A 

S 

R 

R 

A 

S 

A 

S> 

R 

R 

A 

R 

R 

A 

S 

R 

R 

A 

S 

R 

R 

A 

S 

fl 

R 

H 

H 

H 

R 

i 

R 

R 

O  R 
n  R 

O 

n 

o 

n 

R 

O 

n 

8 

R 

R 

8 

R 

R 

O 

A 

R 

R 

O 

A 

R 

R 

O 

A 

1 

■  A 

H 

R 

A 

R 

R 

R 

A  N 

I  CM 

1 

R 

fl 

C4 

R 

R 

A  S 

1 

8 


8 


8 


•  o 


8  :8 


r 

« - 


L-(»^ 


309968  498665  4.0  CHARA  SPP.  0.3  0.1  3000  1700  2.1  0.6 


POT.  RICHARDSONI 


SUBMERSED  MACROPHYTE  PONAR  DATA,  JUNE,  1984  NOTE;  1.  (-)  INDICATES  MISSING  DATA 

2.  TRACE  ■  LESS  THAN  0.001  G/M2 


u 

Ul 


2  ■ 
UJ 

ft 

ft 

3 

U 


I 

m 

u 

< 

■  ic 

■  ft 

■  3 

■  t/» 


U 


o 

o 


S!S 

I  MM 

Z  Ul 
(A  » 

< 


5  ~ 


ft 

Q 


Ul 

< 

u 

MM  • 

s!S 

Ul 

ft 


ft 

Ul 

> 


m  o 


■  «  a 

^  ? 

-  > 

^  a 

^  a 

o  a 

O  a 

n 

in  a 

m  a 

in 

!  o  ! 

o ! 

o  ! 

o ! 

o  « 

O  a 

o  I 

d 

o  ! 

o  " 

d 

■  a 

as  a 

CO  a 

O  a 

o  a 

n  a 

CO  a 

•  <! 

CO 

CO  a 

CO  a 

CO 

!  o  ! 

o  S 

o  ! 

o  ■ 

o  « 

o  S 

o  ! 

d 

o  ! 

o  S 

6 

!  o  ! 

o ! 

9  ' 

2  ' 

2  • 

O  a 

2  • 

o 

o  • 

O  a 

o 

a  a 

a 

in  a 

in  a 

m  a 

in  a 

S»  a 

m 

ft  a 

o  a 

o 

■  O  a 

n  a 

«  a 

^  a 

^  a 

^  a 

CO  a 

CO  a 

CO 

i§  i 

ii 

i  : 

ii 

i  i 

§  : 

§  \ 

1 

8  : 

(p  a 

8  : 

(P  a 

8 

(P 

a  O  a 

O  a 

n  a 

O  a 

O  a 

O  a 

o  a 

o 

o  a 

O  a 

o 

a  o  in  a 

m  a 

in  01  a 

ft  a 

—  (pa 

o  h-  (P  —  a 

^  ^  ■ 

a 

m  n  o  K  a 

ft  —  O  a 

—  w  a 

01  n  O  a 

a  O  ^  a 

m  a 

O  o  a 

O  a 

oo  ! 

(»  «  O  •-  ii 

o  - 1 

C4  — 

O-  ii 

ooo  • 

o  o  I 

V  o  o  o 

a 

a 

a 

a 

a  CO  O  a 

in  a 

CO  ^  a 

^  a 

ft  ft  a 

01  O  ■ 

CM  (P  a 

ft  - 

a 

■ 

a 

a 

(P  m  a 

N  —  ^  II 

O  O  a 

— —  o 

a  O  (0  a 

a 

O  ^  a 

a 

O  O  i 

ft  O  ^  —  a 

O  M  -  a 

o  «  O  o  a 

noon 

o  o  ! 

in  o  O 

jj 

• 

a 

a 

ft 

ft 

ft 

52  ® 

ft 

ft 

S  ft 

MM 

•-«  ft 

ft 

ft 

H 

ft 

»M  ft 

H 

ft 

M 

a 

Ul 

Ul 

Ul 

Z  uf 

Ul 

UJ 

2  Ul 

Z  UJ 

UJ 

Ul 

al  Ul 

<  Z  Ul 

UJ 

at 

z 

a 

S 

X 

S 

o  s 

s 

X 

O  Z 

5 

O  X 

X 

X 

Z  X 

Z  O  X 

X 

z 

o 

a 

ac 

at 

4 

(/I  < 

ac 

ft  ai 

ft 

ft  < 

< 

< 

MM  Ut 

MM  in  4 

< 

ft 

Ul 

a 

o 

ftD_ 

o 

ft  D 

-1  ft 

mJ  O 

•I 

o 

K> 

a 

s  ^ 

2^ 

< 

ft  < 

< 

%  < 

3  ft  9  < 

ft  9 

3  ft  9  < 

9  < 

9  < 

<  3  9  < 

<  ft  < 

9  < 

< 

ft 

^  s 

a 

2  S 

o 

MM 

S  2 

MM 

Q  ^ 

&  <  Om 

•  <  O 

ft  4  O  KM 

O  MM 

O  M 

>>  ft  O  MM 

>  <  mm 

D  MM 

> 

at 

?  CP 

a 

ft  ft 

ft  ft 

ft 

z  ft 

ft 

ft  ft 

ftZ  ft  ft 

ft  Z  ft 

ft  Z  ft  ft 

ft  ft  ft 

ft  ft 

Z  ft  ft  ft 

Z  Z  ft 

ft  ft  ft 

Z 

X 

ft  X 

a 

ft  Ul 

ft  UJ 

Ul 

O  Ul 

Ul 

ft  Ul 

MM  a  Ul 

ft  U  ft 

MM  ft  UJ 

ft  ft  Ul 

ft  Ul 

MM  ft  Ul 

O  Ul 

ft 

ft  Ul 

u 

O  < 

a 

2  2 

2  2 

Z 

2  ? 

z 

S  Z 

ft  M  <  Z 

ft  MM  < 

ft  M  <  Z 

ft  al  Z 

<  z 

<  ft  at  Z 

at  mm  z 

!/><  2 

< 

ft  H 

a 

Z  cn 

Z  in 

(n 

ft  ft 

ft 

Z  ft 

(P  ft  Z  ft 

ft  z 

O  ft  Z  ft 

Z  ft 

Z  ft 

^  (P  Z  ft 

-1  ft  ft 

Z  ft 

ft 

U 

a 

MM 

MM 

MM 

•M 

MM 

MM 

MM 

M4 

MM 

•J  MM 

•1  MM 

< 

MM 

«J 

< 

a 

•  .J 

*  U 

•  .J 

•  ^ 

.  .  .  J 

ft  •  • 

.  .  .  J 

ft 

•  ^ 

' 

Ul  •  .  ^ 

UJ  .  u 

ft 

Ul 

s 

a 

K  ^ 

«t 

K  .1 

«J 

t 

<  *-  H 

1-  K  K  -J 

K  ^ 

H  K  H  ^ 

U-  K  ^ 

< 

!-> 

K 

a 

O  < 

o  < 

< 

O  at 

ac 

o  < 

o  o  o  < 

Z  o  o 

o  o  o  < 

z  o  < 

O  < 

MM  O  O  < 

MM  O  4 

Z  D  < 

o 

a 

ft  > 

ft  > 

> 

ft  > 

> 

ft  > 

ft  Q.  ft  > 

U  ft  ft 

ft  ft  ft  > 

u 

ft  > 

ft  > 

Z  ft  ft  > 

Z  ft  > 

U 

ft  > 

z 

ft 

z  ^ 

a 

a 

H-  • 

a 

o 

o 

o 

O 

O 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

ft  K 

a 

Ul  (k 

a 

ft 

ft 

ft 

CO 

CO 

CO 

♦ 

in 

in 

in 

(P 

(p 

0 

O  — ' 

a 

ft 

a 

o 

o 

o 

CO 

CD 

CO 

(p 

(p 

IP 

d 

d 

d 

d 

d 

d 

in  Ul 

a 

in 

in 

in 

ft 

ft 

ft 

(p 

(p 

(p 

K 

a* 

h** 

CO 

0 

0 

Ul  » 

a 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

0> 

0> 

o> 

0> 

0) 

0) 

<J> 

a 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

a> 

0) 

0) 

ft 

0) 

0) 

0> 

2  <  U 

a 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

a> 

0> 

ft 

01 

0) 

0 

0) 

<  2 

a 

ar 

n 

ft  M 

a 

o  o 

a 

— 

— 

— 

(P 

(p 

(P 

ft 

ft 

0) 

(p 

(p 

(p 

d 

d 

d 

u  ft  ft 

a 

(p 

(P 

(P 

(p 

(P 

(p 

fM 

r- 

CO 

CO 

o 

o 

O 

O  Ul 

a 

r»“ 

r* 

r** 

fM 

K 

r* 

fM 

« 

0 

0 

O  ft 

a 

o 

o 

« 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

O  ft 

a 

— 

— 

— 

— 

3 

a 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

n 

r> 

0 

d 

(POO 

in  o  o 


in  (0  in 
«  O 


in 

6 


8 


o 


in  K  r**  K  0)  in 


o  o  O  *•  o  o 

N  •- 


M-  M-  o  «  «  m 
■  ■  •  n  •  • 

«  ^ 


M  CS  <P 
a  O 


L-  -7/ 


M 

« 

a 

i 

a 

a 

■ 

i 

a 

a 

a 

a 

N 

■ 

a 

a 

a 

a 

M 

N 

a 

a 

a 

a 

« 

01 

N 

0) 

O 

O 

o 

a 

^  a 

a 

a 

O 

a 

a 

a 

N 

c 

N 

6 

6 

O 

d 

d 

6 

d 

d 

d 

a 

O 

d 

O  a 

d 

a 

o 

a 

d 

» 

» 

a 

a 

a 

a 

■ 

H 

a 

a 

a 

a 

N 

■ 

a 

a 

a 

a 

■ 

N 

a 

a 

a 

a 

N 

■ 

a 

a 

a 

a 

il 

N 

a 

a 

a 

a 

« 

a 

II 

0) 

0> 

CM 

CM 

CM 

CM 

CM 

CM 

n 

a 

n 

A 

A  a 

A 

A 

a 

a 

a 

N 

«• 

O 

d 

d 

d 

d 

d 

d 

a 

d 

d 

o  ■ 

d 

a 

O 

a 

d 

■ 

H 

a 

a 

N 

N 

a 

a 

a 

i 

M 

a 

a 

a 

a 

■ 

II 

a 

a 

a 

a 

N 

H 

a 

a 

a 

a 

■ 

II 

a 

a 

a 

a 

■ 

II 

a 

a 

a 

■ 

M 

a 

a 

a 

a 

N 

a 

a 

a 

N 

o 

a 

o 

o 

Q 

A 

Q 

Q 

Q 

g 

Q 

a 

0 

Q 

8  !! 

9 

a 

Q 

a 

g 

N 

a 

o 

5 

o 

o 

o 

o 

o 

O  a 

o 

o 

N 

in 

a 

in 

in 

m 

2 

A 

IP 

IP 

2 

a 

a 

I- 

a 

h* 

a 

o 

N 

a 

CM 

CM 

CM 

a 

^  a 

a 

A 

i 

a 

a 

a 

a 

a 

N 

a 

a 

a 

a 

■ 

a 

a 

a 

a 

a 

i 

a 

a 

a 

a 

a 

N 

o 

a 

Q 

A 

o 

g 

g 

A 

g 

g 

g 

g 

Q 

g 

a 

g 

a 

g 

N 

a 

A 

A 

o 

o 

o 

A 

g 

g 

o 

a 

o 

O 

O  a 

o 

a 

o 

a 

g 

N 

a 

Q 

Q 

n 

n 

n 

Q 

o 

g 

a 

^  a 

a 

a 

o 

N 

n 

a 

m 

n 

Mf 

a 

♦ 

«  a 

a 

a 

M 

a 

a 

a 

a 

N 

a 

-  <0  o 

a 

a 

a 

eo 

« 

8 

0 

a 

CM  CM 

CM  r)  m  o 

CM 

to 

t** 

^  ^  9 

CM  r* 

P  tt  00 

0)  P 

a 

O  « 

a 

0 

a 

o 

a 

a 

n 

« 

es 

a 

CO  O 

d  o>  6  •- 

n 

d 

moo 

^  IP 

P>  o  •- 

P)  1^ 

a 

n  6 

•-  to  o 

0  a 

a 

0 

a 

0 

» 

a 

CM 

n 

a 

^  a 

A 

a 

a 

1C 

U 

a 

a 

a 

a 

H 

N 

a 

a 

a 

a 

a 

N 

a 

a 

a 

a 

a 

i 

a 

a 

a 

a 

a 

N 

a 

a 

a 

u 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

n 

a 

a 

a 

a 

a 

r) 

IP  0) 

a 

CM 

MT 

(p  CO  O  n 

(0 

01 

« 

0)  CO  CM 

CO  IP 

n  m  « 

O  CM 

a 

n  CO 

m  0  ^ 

0  a 

A 

a 

a 

0 

u 

a 

a 

N 

cs 

CM 

a 

CO  O  UJ 

d  n  ^  ^ 

CM 

IP  UJ 

IP  UJ 

ui  r*»  O  ^ 

<0  UJ  UI 

m  ^  CM 

CO  IP 

a 

UJ  10  0  UI 

X-  o  o 

0  UJ  a 

UJ  A  UJ 

a 

a 

O  UJ 

» 

a 

n  u 

ip  U 

CM  U 

u 

^  «  u  P 

a 

p  n  p 

A  p  a 

P  n  P 

a 

CM  P 

tt 

a 

< 

< 

< 

< 

<  MK 

a 

4  < 

<  a 

<  < 

a 

^  < 

n 

a 

a 

a 

QC 

QC 

QC  OC 

a 

QC  QC 

B  a 

B  B 

a 

a 

B 

It 

a 

H 

^  K 

a 

H  K 

K  a 

K  »- 

a 

a 

K 

N 

a 

a 

a 

a 

a 

N 

a 

a 

a 

a 

a 

N 

a 

a 

a 

a 

a 

■ 

a 

a 

a 

a 

If 

N 

a 

QC 

QC 

QC 

a 

z  < 

a 

a 

a 

a 

UJ 

Z  UJ 

< 

in  <  UJ 

Z  <  UJ 

<  UJ 

S  IS 

a 

1  2 

4  ■ 

< 

a 

< 

a 

H 

in 

a 

in 

Z 

o  z 

2 

2  2  X 

3  2  Z 

z  z 

5  z 

a 

2  3  2 

3  2 

Z  a 

z 

a 

z 

a 

■ 

3 

a 

D 

< 

in  < 

•Nl 

Ul  M  < 

H  •-«  < 

M  < 

a 

UI  h>  M 

h>  M 

a 

a 

a 

II 

UJ 

a 

UJ 

O 

O  «i 

<  uJ 

«  -1 

a 

O  Ut  -J  ^ 

<  .J 

•J  a 

«J 

a 

mJ 

a 

M 

Z 

a 

2  »  < 

tt  z  < 

z 

<  <  z  < 

P  4  z  < 

<  z  < 

P  Ml 

a 

P  <  Z 

<  Z  a 

<  z 

< 

a 

Z 

n 

M 

M 

a 

•  M  O 

>>  o 

'  o 

Z  >-  O 

M  >  O  M 

^  O  »" 

a-  >» 

a 

2  M  >•  O 

>  O 

>►  O  • 

‘  >  o 

a 

>■ 

a 

•  O 

X 

M 

0. 

s 

a 

0.  S  tt  tt 

0.  z  tt  a 

& 

X  K 

a  QC 

<  z  «  at 

0.  Z  K  CK 

z  K  K 

0.  X 

a 

<  0.  z  tt 

B  Z  B 

Z  B  a 

0.  Z  B 

a 

Z 

a 

B  B 

X 

N 

a 

< 

a 

<L  <  tt  Ui 

&  u  a  ui 

& 

a 

a  ae 

O  QC  ui 

in  a  UJ 

B  |U 

in 

■ 

p  tn  B 

in  cc 

B  a 

a  B 

a 

II 

B  B 

< 

a 

a 

tn  a  <  z 

in  M  <  2 

in 

<  < 

to  < 

<  <Z 

<  <  z 

<  S  Z 

< 

a 

<  < 

<  < 

<  9  B 

0  <  < 

a 

0  < 

z 

M 

C9 

II 

o  z  in 

tt  Z  in 

-1  2 

2 

<  «i  Z  m 

<  .1  Z  in 

^  z  in 

a 

<  •  -1  z 

•J  * 

^  2  a 

^  z 

a 

Z 

< 

a 

< 

cJ 

< 

UJ  M 

O  ^ 

^  M 

O  J 

a 

UJ  O  ^ 

O  -i 

mJ  a 

a 

< 

oc 

a 

QC  •  • 

-J 

a  '  •  «j 

QC 

UJ  • 

O  UI  '  ^ 

M  UJ  •  «J 

UJ  •  .J 

»u  UJ 

a 

o  M  UJ  > 

M  UJ  • 

UJ  >  a 

B  UJ  • 

a 

UJ 

a 

B  > 

— 

H 

< 

a 

<  K  1- 

<  h-  K 

H  H- 

O  H  ^  «J 

QC  ^  «l 

K  W  .J 

QC  K 

a 

O  B  K  K 

B  H  K 

K  K  a 

<  K  K 

K 

a 

<  K 

3 

X  o 

a 

X  o  o< 

X  O  O  M 

z 

^  O 

z  o 

«J  M  o  < 

O  < 

o  < 

>  M8 

a 

^  V  M  O 

>  «  o 

•-•OB 

z  «  o 

a 

Z  O 

X 

M 

o 

a. 

a 

<j  a.  a.  > 

u  a  a  > 

o 

z  a. 

o  & 

UI  2  &  > 

X  2  Ol  > 

z  &  > 

z  z 

a 

Ui  z  2  a. 

X  2  0. 

Z  B  a 

P  Z  B 

a 

2 

a 

P  B 

N 

a 

a 

• 

a 

a 

a 

a 

a 

a 

a 

o 

a 

o 

o 

m 

in 

in 

m 

m 

m 

o 

a 

O 

O 

o  • 

o 

a 

O 

a 

0 

M 

a 

a 

a 

a 

n 

IP 

IP 

p 

0) 

a 

0 

to 

0  a 

0 

0 

a 

A 

a 

a 

a 

H 

N 

a 

a 

a 

a 

It 

flO 

a 

CO 

CO 

Ip 

IP 

Ip 

IP 

tp 

p 

IP 

a 

tp 

tp 

r**  a 

P- 

r* 

a 

II 

CO 

a 

CO 

CD 

0) 

0) 

o» 

0) 

0) 

0) 

0» 

■ 

m 

A 

A  a 

A 

a 

A 

a 

A 

M 

0> 

a 

0) 

0) 

01 

CO 

0) 

01 

0) 

0) 

e» 

a 

0) 

A 

A  a 

A 

A 

a 

A 

H 

0> 

a 

0) 

0) 

0) 

0) 

a» 

0) 

0) 

0) 

o» 

a 

01 

A 

A  a 

A 

t 

A 

a 

A 

N 

0> 

a 

0) 

0) 

0) 

01 

0) 

0) 

0) 

0> 

o> 

a 

A 

A 

A  a 

A 

A 

A 

N 

a 

n 

a 

"O  a 

MT 

a 

n 

a 

II 

a 

a 

a 

a 

a 

H 

o 

a 

o 

o 

CO 

• 

CD 

00 

CO 

m 

IP 

a 

tp 

0 

tp  a 

0 

a 

0 

0 

a 

a 

in 

in 

tfl 

m 

in 

m 

a 

n 

V  a 

a 

A 

N 

CO 

a 

CO 

CO 

CO 

• 

CO 

CO 

CO 

CO 

CO 

a 

to 

0 

0  a 

0 

a 

O 

a 

0 

N 

a 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

a 

CM 

CM 

A  a 

A 

A 

a 

A 

a 

N 

D 

II 

r> 

n 

n 

f) 

n 

rj 

CO 

« 

n 

a 

r> 

n 

A  ii 

A 

a 

A 

A 

N 

a 

a 

a 

a 

11 

a 

a 

a 

« 

a 

tl 

a 

a 

a 

a 

a 

N 

a 

a 

a 

a 

N 

a 

a 

a 

a 

N 

a 

CM 

n 

CM 

n 

tf) 

IP 

a 

CM 

A 

^  a 

0 

a 

0 

a 

N 

a 

a 

a 

a 

a 

t-72. 


VALLISNERIA  AMER 


POT.  NARROW 


N 

ft 

ft 

ft 

'  H  S 

ft 

UNO 

1 

^  a 

^  a 

a 

a 

a 

X- 

o 

O 

UJ  N  H 

ft 

</)  N  H 

d 

ft 

o  • 

o  • 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

\  N  o 

ft 

•  N  CD 

II 

H  N 

ft 

U.  N 

II 

w  N  Ul 

II 

K  1  U 

ft 

Z  N  < 

IT 

ft 

0  a 

0  a 

0 

0 

0 

0 

0 

0 

0 

0 

Ul  N  U. 

ft 

q:  H  « 

d 

ft 

o  • 

O  ft 

d 

d 

d 

d 

d 

d 

d 

d 

tt  «  o 

li 

3  ■  «/> 

ft 

u  ■ 

ft 

ft 

Z 

ft 

</»  N 

ft 

»-  CD 

u  a  X 

II 

< 

-1  N  O 

ft 

O  ^ 

O  N  K 

II 

o  8 

2  N  1- 

o 

II 

o  ■ 

o  • 

o 

o 

Q 

o 

o 

o 

g 

g 

g 

g 

g 

<  N  o 

a 

^  a 

^  a 

Q 

fi 

o 

0 

0 

0 

o 

o 

o 

o 

o 

2  * 

O  N  CD 

0 

ft 

0  It 

0  ft 

0 

0 

0 

0 

0 

0 

M4  O 

N 

II 

i/> 

K  N 

a 

</)  z 

O  N  UJ 

a 

•-<  < 

O  N  o 

II 

s  z 

U  «  < 

II 

K 

w  N  Ik 

Q 

ft 

Q  * 

O  ft 

O 

Q 

g 

g 

g 

o 

o 

o 

o 

Q 

o 

1/1 

K  N  fie 

O 

ft 

O  ft 

0  " 

O 

A 

o 

o 

o 

0 

6 

5 

5 

5 

o 

UJ  (/) 

Z  N  O 

0 

II 

0  ft 

0  ft 

0 

0 

0 

a 

a 

0 

a 

a 

at 

0 

0 

K  t/> 

CD  N  (/) 

II 

^  ft 

ar  a 

♦ 

0 

0 

0 

0 

0 

0 

0 

0 

<  lU 

M  « 

II 

u  u 

ft 

M 

11' 

N 

n  ft 

0  ft 

0 

0  0^0 

0  at 

10  ^  ^ 

a  0 

a  a 

0  0 

0  p-  p-  a 

a  0  O  a 

o  »  c- 

§ 

UJ  ^ 

0 

II 

n  a 

0  ft 

0  ^ 

O  ^  ^ 

m  ^ 

a  ^ 

0  0  0 

0  n 

o  a  o  - 

0  o 

O  0  O  0 

H 

7 

2 

9 

4 

^  a  0 

M  UJ 

fie  X  CM 

CM 

a 

CM  a 

CM  a 

0 

u 

0 

0 

0 

0 

n 

o 

u  CD  Z 

II 

< 

1  •-«  V. 

a 

1  a 

Z  UJ  CD 

a 

w  K 

lA  »  w 

a 

< 

a 

n 

^  W 

ft 

1- 

a 

On  ^ 

Z  M 

^«■ 

a 

0  ft 

0  a 

0  0 

•“^00 

at  0 

p-  a 

0  ^  ftp 

n  0 

^  a  ^  0 

*i-  0  ^  ^ 

a  p-  p- 

M 

UJ 

0  M 

II 

H 

M  CM  N 

d 

a 

0  a 

^  a 

O  «  >-  CM 

0  0 

0  Ul  ^ 

0  0a 

^  m  10 

O  »  »-  CM 

0  o 

«-  0  «-  CD 

0  0  0 

It 

o 

UJ  Z  N 

u 

n  ft 

V  a 

0 

^  o 

0 

0  u 

0 

0 

0  0 

0 

II 

2 

ft 

< 

< 

It 

CD  M 

a 

ft 

ft 

II 

>  w  N 

a 

H 

K 

fie  N 

a 

a  N 

a 

M 

M 

a 

N 

H 

a 

II 

a 

II 

a 

z 

M  ft 

M  ft 

M  fit 

Z  ft 

oe 

z 

Z  ft 

fie 

N 

■ 

H 

Ul 

0  fie 

Z  Ul 

Z  0 

Z  0 

ft  •  0 

0 

<  ft 

<  CC  UJ 

ft 

a 

z 

2  0  a 

a 

o  z 

o  z 

o  z 

o  a  z 

z 

2  0  a 

Z  O  Z 

Z 

II 

ft 

a 

< 

UJ  u.  a 

a 

0  < 

0  < 

0  < 

a 

0  a  < 

n 

M  0  a 

MU  < 

< 

N 

Ul  « 

a 

O  «-•  0 

0 

o 

o 

O 

M  0 

•J  M  0 

^  ft 

z 

a 

S  " 

Z  ft 

z  < 

<  ft  » 

z 

ft  z  < 

ft  z  < 

ft  Z 

ft  z  < 

z  < 

«  ft  z 

<  ft  Z  < 

z  « 

W 

>  2  ■ 

o 

a 

O  ft 

O  ft 

o 

Z  lu  O  < 

O  < 

^  O 

a  o  — 

<  O  M 

tw  O  4  M 

O 

>  0  o  < 

>•  0  O  M 

•  O  M 

II 

Z  O  M 

fie 

a 

oe  a 

«  ft 

a  ft 

<  K  ft 

ft  M 

Z  ft  ft 

X  CK  X 

Z  ft  ft 

ft-  ft  M  ft 

ft  ft 

Z  ^  ft 

Z  1-  ft  ft 

&  ft  ft 

II 

ax  ft 

oe 

a 

oe  ft 

a  ft 

ft  Ul 

U  0  ft  ft 

ft  ft 

U  ft  UJ 

U  ft  0 

U  ft  0 

0  ft  ft  0 

ft  0 

0  ft  ft 

0  ft  0 

a  fie  0 

n 

O  <  ft 

< 

a 

<  n 

<  ft 

<  z 

O  <  < 

2  < 

»« <  z 

c  a  2: 

-  a  z 

o  <  <  2 

<  z 

<  o  <  < 

<  o  n  z 

N 

0  <<  Z 

« 

oe  H  M 

z 

a 

2  ft 

Z  ft 

2  0 

<  N  Z  ft- 

2  ft- 

ft  2  0 

ft  Z  ft) 

ft  Z  0 

N  2  ft-  0 

2  0 

0  N  2  ft- 

0  N  Z  0 

2  0 

n 

u  ■ 

a 

Ul  H 

*■« 

M 

ft->  M 

0  K 

0  M 

<  M 

a 

<  N 

a 

•  ^ 

O  •  •  « 

•  M 

.  .  ^ 

*  •  ^ 

>  *  0 

•  '  J 

•  ^ 

0  *  •  M 

Ul  .  .  ^ 

ft  '  0 

H 

Z  N 

a 

ft 

a 

K  .J 

O  ft-  ft-  CD 

ft-  CD 

ft-  ft-  .J 

ft-  ft-  -4 

ft-  ft-  0 

U>  ft-  CD  ^ 

H  ft-  K  CD 

K  K  ft-  0 

<  ft-  0 

a 

N 

o 

a 

O  ft 

O  a 

o  5 

^  O  O  < 

O  < 

o  o  < 

OO  < 

o  o  < 

O  O  <  < 

O  4 

M  O  O  < 

M  o  O  < 

Z  O  < 

a 

ft 

a 

a 

a  a 

a  It 

a  > 

Ul  a  a  0 

a  0 

a  a  > 

a  ft  > 

a  a  > 

a  a  0  > 

a  > 

2  a  a  0 

z  a  a  > 

u  a  > 

a 

ft 

a 

Z  ^  N 

a 

H  •  N 

0 

a 

0  ft 

0  a 

o 

o 

o 

0 

0 

0 

0 

0 

0 

o 

O 

a 

a  fl 

a 

UJ  Ik  u 

0 

a 

0  ft 

0  a 

h* 

f- 

p- 

a 

a 

at 

p- 

K 

p- 

a 

a 

Ow  ft 

ft 

a 

n 

a 

a 

fie  N 

0 

a 

0  ft 

0  a 

0 

0 

0 

h- 

p* 

p- 

0 

0 

0 

a 

(/>  UJ  N 

0 

a 

0  ft 

0  ft 

h* 

ft- 

r* 

P- 

p^ 

p- 

a 

a 

a 

a 

a 

a 

UJ  Z  It 

a 

0  ft 

0  ft 

0 

0 

$ 

0 

0 

0 

0 

K  O  li 

s 

a 

0  ft 

Q  ft 

o 

o 

o 

$ 

Q 

5 

5 

5 

5 

5 

Q 

rr 

Z  <  -1  a 

a 

j*i  ■ 

o  » 

Q 

Q 

o 

o 

5 

o 

fS 

6 

A 

Q 

a 

CO 

<  2  1 

0 

a 

0  a 

0  ft 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

n 

0 

a 

0) 

oe  M  n 

ft 

a 

O  O  N 

a 

<  a 

^  ft 

r- 

f- 

r* 

at 

at 

at 

0 

0 

0 

a 

a 

a 

-1  oe  oe  II 

0 

a 

0  a 

(p  ft 

0 

$ 

9 

0 

0 

0 

P- 

P- 

f- 

a 

a 

o  UJ  N 

o 

a 

O  ft 

O  ft 

O 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

a 

UJ 

o  a  ft 

a 

^  a 

^  ft 

n 

a 

z 

u  a  ft 

a 

3  ft 

m 

a 

n  a 

n  a 

0 

0 

0 

a 

0 

0 

0 

0 

0 

0 

0 

N 

0 

a 

"D 

Ul  II 

a 

a 

H  ft 

a 

a 

• 

<  11 

a 

a 

< 

U  ft 

a 

a 

H- 

M  •  ft 

a 

< 

-1  o  ft 

a 

CM  a 

0  ft 

0 

0 

0 

0 

0 

0 

0 

a 

o 

a  2  It 

Ul  II 

a 

a 

K 

fie  ft 

< 

ft 

Z 

ft 

O 

Z  II 

a. 

U  •  ft 

O  o  ft 

0 

0 

UJ 

-1  2  ft 

K 

0  ft 

> 

ft 

Z 

z 

ft 

a 

O  ft 

a 

o 

Z  ft 

a 

<  ft 

z 

o 

^  ft 

Z 

< 

</)  ft 

ifti 

s 

M  II 

z 

o 

ft 

Ul 

ft 

</) 

ft 

h- 

tt 

Ct  ft 

UJ 

UJ  ft 

O 

S 

>  ft 

Z 

M  ft 

1- 

5 

a  ft 

HI 

1/1 

ft 

O 

n 


3140S9  500694  8.0  POT.  NARROW  45.4  31.1  2500  400  0.2  0.0 


SAGITTARIA  SPP . 


( 


L-  -?f 


A. 


314092  500710  6.5  NITELLA  HYALINA  28.4  8.1  3100  1  100 


o 

i  o 

K 

« 

H 

CM 

■ 

CM 

N 

CM 

N  CM 

■ 

CM 

6 

■  d 

N 

d 

N 

d 

i 

d 

U 

d 

!  d 

■ 

d 

CM 

i  CM 

«  0  ■  0 

a  0  a  ^ 

a  « 

a  aa 

1 

6 

■  d 

■ 
i 
i 

N 

■  11 

N  tt 

■  II 

■  M 

a  ^  a  O 
a  a 

a  a 

a  a 

■  a 

a  O 

a 

a 

a 

a 

a  O 

a 

a 

a 

a 

1 

o 

N 

■ 

■ 

1 

«  o 

■  a 

■  a 

a  a 

a  a 

a  O  0  O 

a  ii 

a  a 

a  a 

a  a 

>  O  >  o 

a 

a 

a 

a 

a  O 

a 

a 

a 

a 

•  O 

0 

N  0 

«  O  ■  O 

•  O  «  0 

a  0 

a  0 

* 

0 

N  0 
i 

a  0  a  0 
■  a 

a  0  a 
a  a 

a  ^ 
a 

a  ^ 
a 

► 

t 

o 

M 

i 

M 

«  o 

a  a 

a  a 

a  a 

a  O  a  o 

a  a 

a  a 

a  a 

a 

a 

a 

a  O 

a 

a 

a 

a  O 

o 

CM 

i  o 

K  0 

a  O  «  O 
a  0  a  0 

■  O  a  O 
a  0  a  0 

a  O 
a  0 

a  O 
a  0 

CM 

N  0 

a  0  a  0 

a  0  a  ^ 

a  ^ 

a  ^ 

®  o 

<v  tfr « 


»  w  r- 


<v  0  o  n  fv 

Ci 


d  d 


■ 

0  K  O  a 

^  O  0  0  0 

■ 

a  0 

a 

M 

a 

0  0a 

0 

a 

a 

a 

0  0  0  a 

a 

0  O  0  a  0  ^  ^ 

r«  «-  0  ui  i 

®  0  0 

a  0 

a 

O  0  a 

O 

u 

o  ^  « 

^  ^  0  a  ^00 

0  0  U  a 

0  ^ 

a 

a 

a 

a 

a 

a 

^  a 

■ 

a 

a 

• 

a 

a 

a  a 

a 

a 

a 

a 

a 

a 

ft 

S  X 

« 

a 

ft 

m 

a 

ft 

■ 

a 

ft 

ft 

ft 

ft  ft 

Z  ui 

<  Z  ft  •  UJ 

a 

UI 

a 

Ul 

a 

UI 

UI 

<  ft  • 

21  ft  UI 

O  ft 

zooa  X 

a 

ft 

a 

ft 

t 

ft 

ft 

ZOft 

ZDS 

0  Ml 

M  0  tk  a  < 

■ 

< 

a 

ac 

a 

< 

< 

(-4  Ik  (L 

•i4  Ik  < 

o 

^  O  0 

a 

a 

a 

^  M  0 

•J  M 

ft  »  < 

<  ft  ft  < 

a 

< 

a 

»  < 

a 

< 

ft  < 

<  ft 

<<  ft  < 

•  <  O  0 

>  <  UI  <  M 

a 

• 

O  •-* 

a 

M 

o  •- 

>  UI  < 

0  UI  M 

&  X  ft  ft 

Z  Z  0  M  ft 

a 

ft 

a 

ft  ft 

a 

ft 

a  ft  ft 

Z  0  « 

X  0  ft 

a  u  ft  ui 

U  0  ft  UI 

■ 

UI 

a 

ft  UI 

a 

UI 

a.  ft  UI 

0tt 

0  UI 

0  <  2 

<  M  O  <  z 

a 

Z 

a 

<  Z 

a 

Z 

0  <  Z 

<o< 

«  O  Z 

ft  Z  0 

^  ft  M  0  0 

1 

0 

a 

Z  0 

a 

0 

Z  0 

^  N  0 

«J  fM  0 

< 

^  0  M 

a 

■ 

M 

a 

•-» 

< 

0 

ft  ■  *  ^ 

UI  '  '  M  ^ 

a 

a 

•  U 

a 

ft 

•  ^ 

UI  *  M 

UI  •  ^ 

<  H  0  .J 

0  0  0  O  -J 

1 

a 

0  U 

a 

< 

0  ^ 

0  0  O 

0  0^ 

z  o  o  ^ 

IM  o  o  <  < 

a 

< 

a 

o  < 

a 

< 

o  < 

^  O  < 

O  < 

o  a  a  > 

z  a  a  0  > 

a 

a 

> 

a 

a 

CL  > 

a 

a 

> 

o 

0.  > 

z  a  0 

Z  CL  > 

0 

0 

a 

a 

0 

a 

a 

0 

a 

a 

0 

o 

O 

o 

0 

0 

■ 

0 

a 

0 

a 

0 

0 

0) 

0 

■ 

a 

a 

0 

at 

a 

0 

a 

0 

a 

0 

0 

0 

a 

0 

a 

0 

a 

0 

0 

Q 

0 

Q 

■ 

a 

0 

o 

a 

a 

0 

a 

a 

0 

o 

0 

Q 

0 

0 

o 

O 

0 

O 

0 

a 

a 

o 

0 

a 

a 

§ 

a 

■ 

o 

0 

O 

0 

i 

o 

0 

O 

0 

a 

Q 

a 

o 

a 

Q 

S 

9 

9 

Oi 

0) 

a 

O 

a 

o 

a 

O 

O 

O 

O 

O 

o 

a 

a 

a 

a 

a 

■ 

MT 

a 

a 

a 

0 

0 

a 

0 

a 

0 

a 

0 

0 

0 

0 

0  0  A 

odd 


»  0  O 

•  d  d 


0  0  0 
d 


L-''7 


K  *3 

< 

o 

o  8 
z  • 
I-I  o 

in 

in  z 
•-»  < 
z  z 

H 

in 

uj  in 
>-  m 

<  Ui 

o  -J 


u 
< 
I  ce 


o 

z 


to 

0) 


z 

3 

3 


a 

< 

z 

o 

a 


N 

R 

R 

R 

■ 

H 

t 

*  1  s 

o  «  o 

R 

CM 

CM 

CM 

CM 

CM 

R 

CM 

to 

ID 

ID 

o 

o 

O 

ID 

ID 

ID 

o 

O 

II 

■ 

in  M  H 

R 

w 

R 

d 

b 

« 

b 

d 

b 

o 

o 

o 

o 

d 

b 

d 

b 

b 

^  «  o 

R 

R 

M 

.  M  a 

R 

■ 

H  ■ 

R 

H 

Ik  « 

« 

w  ■  Ul 

R 

• 

K  R  U 

R 

R 

z  «  < 

R 

tf) 

Ift 

1ft 

N 

ID 

ID 

ID 

CM 

CM 

CM 

ft 

ft 

ft 

o 

o 

UJ  H  Ik. 

R 

1 

a  N  a 

R 

i 

b 

d 

O 

o 

O 

o 

b 

b 

QC  R  3 

R 

• 

3  N  in 

R 

R 

u  • 

R 

R 

R 

R 

R 

R 

in  R 

R 

R 

UJ  •  Z 

R 

R 

^  N  O 

R 

R 

9 :  t 

R 

o 

O 

o 

o 

o 

R 

o 

o 

o 

o 

o 

o 

o 

«> 

<  R  o 

R 

CM 

CM 

CM 

Ift 

tf) 

H 

tf) 

ID 

ID 

ID 

r* 

CD 

CO 

CD 

U  N  flO 

R 

•• 

R 

»-  R 

R 

H 

O  R  UJ 

R 

R 

O  H  U 

R 

R 

U.  R  < 

H 

R 

w  N  u. 

R 

Q 

Q 

ft 

o 

Q 

R 

o 

Q 

9. 

9 

O 

9 

9 

o 

Q 

ft 

2 

2 

H  R  tt 

o 

o 

ft 

o 

O 

R 

o 

O 

o 

o 

o 

o 

o 

9 

Q 

ft 

o 

o 

I  R  3 

R 

Q 

Q 

Q 

R 

c* 

tf) 

» 

m 

ft 

CM 

CM 

C9  R  in 

R 

H 

ft 

ft 

ft 

ft 

ft 

ft 

n 

Mr 

M  « 

R 

H 

R 

■ 

R 

V  o 

(0  O 

CD  n 

CM  h- 

■ 

CO  ^ 

^  ^u 

CM 

tf) 

♦ 

o 

If) 

0)  CM  ID 

Mr  ID 

'C  CM 

R 

R 

• 

R 

UJ  K 

R 

o  o 

d  n 

d  ID 

d  d  d  CO 

CM  ft 

R 

ft 

OO- 

CM 

CM 

^  % 

ooo 

CM  K 

0)  CO  tf) 

r- 

tt  X  M 

R 

R 

in 

in 

CO 

u.  (9  Z 

R 

R 

1  ►*4>s. 

It 

R 

R 

X  UJ  (9 

R 

R 

U 

in  z  w 

R 

R 

< 

R 

R 

tt 

R 

H 

■ 

R 

R 

I 

H 

CM  Ift 

CM  ID 

^  ^  ID  ^ 

O  ID 

R 

tf)  o 

CM  CM  r** 

CM 

ID 

Ift  ID 

ID  ft  0) 

K  CM 

CM  ID  ft 

ID 

R 

fl 

^  rj 

U 

d  ift 

o 

O  <*>•»■  Ift 

«  tf) 

R 

ft  in 

O  O  M 

Ul  tf) 

CM 

to 

ft 

^  N 

^  ID  O 

ft  ^ 

ft  CM  K 

ID  UJ 

UJ  Z 

R 

R 

U  ^ 

O 

ft  ** 

O  U 

Z  'N. 

R 

R 

< 

CM 

fl 

ID  < 

C9 

R 

H 

R 

at 

ft 

>  W 

R 

R 

K 

a 

R 

R 

o 

R 

H 

R 

R 

R 

R 

a 

a 

ft 

ft 

ft 

R 

ft 

ft 

ft 

ft 

ft 

ft 

ft  K 

ft  J- 

Of 

R 

UJ 

UJ 

UJ 

Z  <  UJ 

Ul 

R 

Ul 

Ul 

Ul 

UJ 

Ul 

Ul 

UJ  « 

UJ  < 

UJ 

ft  z 

ft  < 

fl 

Z 

z 

z 

3  2  Z 

Z 

■ 

Z 

z 

Z 

S 

z 

z 

Z  W 

z  -> 

Z 

Z  3 

2  2 

< 

< 

< 

I-  RC 

< 

R 

< 

< 

< 

< 

<  W 

Ul  K 

Ut  M 

UJ 

R 

<  u 

R 

in 

in 

in 

Ul 

UJ 

O  <  ft 

O  W 

K 

R 

»  < 

B  < 

»  < 

U  RC  B  < 

B  < 

R 

B  < 

3  B  < 

3  Ml 

< 

< 

< 

3 

«  m 

»  <  a 

»  < 

a  u  3 

«  < 

>  2 

R 

o 

O 

o 

M  >.  o  M 

O  M 

O  M 

ft  O  •>« 

ft  M 

m 

ft 

M  Z 

o  >•  z 

O 

z  M  a 

z  > 

z  o 

R 

at  at 

a  ft 

ft  ft 

&  z  ft  ft 

ft  ft 

R 

ft  ft 

in  ft  ft 

in  ft 

ft 

ft 

ft 

ft 

ft  3 

ft  ft  3 

K  Qt 

<  ft  ft 

<  z 

a  X 

R 

at  UJ 

ft  UJ 

at  UJ 

in  ft  UJ 

ft  UJ 

R 

ft  UJ 

«M  ft  Ul 

M  Ul 

Ul 

Ul 

UJ 

k« 

UJ 

ft  UJ 

tt  UJ 

u  ft 

o 

o  < 

R 

<  2 

<  2 

^  2 

<  <2 

M  Z 

R 

s  z 

ft  ^  z 

Z 

2 

2 

ft 

Z  ft 

<  2  ■/> 

<  Z 

ft 

< 

at  ^ 

R 

z  m 

z  m 

2  in 

•  u  z  in 

z  in 

H 

2  m 

o  2  m 

u  in 

in 

in 

in 

u 

ft  3 

Z  ft  2 

Z  ft 

<  *  o 

<  w 

u 

R 

IH 

o  M 

M 

H 

M 

*i4 

kz 

M 

w* 

Z 

Ul  O 

UJ  w 

< 

R 

•  ^ 

• 

.  ^ 

MW  '  -i 

.  ^ 

R 

.  ^ 

.  .  ^ 

*  ^ 

^  o 

.  ^  o 

•  w 

o  kz  • 

O  UJ 

z 

R 

H  -J 

ft  H  ^ 

R 

K  ^ 

K  K  «l 

H  .J 

•J 

K 

^  »•> 

KWH 

K  W 

O  ft  K 

O  K 

R 

o  < 

o  < 

o  < 

>  !-  O  « 

O  < 

R 

o  < 

o  o  < 

O  < 

< 

< 

< 

o 

<  3 

O  <  3 

O  « 

J  >■  o 

W  kz 

R 

a  > 

Q.  > 

&  > 

Z  2  a  > 

a  > 

R 

a  > 

&  ft  > 

ft  > 

tf 

> 

> 

> 

ft 

>  03 

ft  >  CD 

ft  > 

UJ  z  a. 

UJ  Z 

z  ^ 

R 

fl 

H 

M 

o 

O 

o 

O 

o 

R 

o 

o 

o 

o 

o 

o 

o 

O 

O 

o 

o 

o 

a  *- 

« 

R 

UJ  Ik 

R 

CO 

CO 

« 

CO 

• 

R 

CO 

CD 

CD 

CD 

O 

o 

o 

ID 

CD 

CD 

Mr 

o  ^ 

R 

R 

N 

at 

R 

CM 

CM 

CM 

R 

h- 

ID 

ID 

ID 

in 

tf) 

in 

n 

CD 

CO 

m  UJ 

R 

CO 

CO 

« 

R 

r** 

r^ 

r- 

r^ 

C* 

|k 

CD 

« 

CO 

CO 

CO 

UJ  2 

0) 

0) 

o 

0) 

R 

n 

0) 

0) 

0) 

S 

9 

p) 

0) 

n 

0) 

0) 

ft 

K  O 

R 

O 

Q 

ft 

ft 

o 

R 

Q 

o 

u 

o 

O 

o 

o 

o 

ft 

o 

2 

o 

Z  <  ^ 

H 

O 

O 

3 

5 

O 

H 

Q 

O 

o 

O 

o 

o 

Q 

ft 

o 

o 

o 

<  z 

R 

in 

in 

Ift 

in 

tf) 

R 

in 

in 

tf) 

If) 

m 

m 

in 

tf) 

tf) 

tf) 

tf) 

a  M 

R 

R 

o  o 

H 

f** 

r* 

R 

r* 

c- 

R 

c* 

r* 

fo. 

r^ 

o 

o 

o 

CD 

9 

CO 

Mt 

^  at  at 

N 

CM 

CM 

CM 

R 

•• 

O 

o 

O 

o 

o 

o 

CM 

CM 

CM 

CM 

CM 

O  UJ 

R 

CM 

CM 

CM 

CM 

CM 

R 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

o  a 

R 

R 

Mr 

Mt 

n 

K 

u  a. 

R 

R 

R 

3 

R 

rj 

O 

n 

ft 

ft 

fl 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

H 

ft 

ft 

UJ 

R 

R 

II 

H 

R 

fl 

R 

< 

R 

R 

n 

U 

R 

R 

R 

R 

uJ  o 

R 

CM 

CM 

R 

ft 

CM 

ft 

CM 

ft 

CM 

ft 

z» 

CM 

0.  z 

R 

R 

O  I 


1ft 

C( 


z 

R 

ft 

Q  " 

o 

2  N 

> 

ft 

<  fl 

z 

o 

w  ■ 

o 

< 

ft  R 

K 

z 

k«  R 

R 

ft 

o 

R 

UJ 

R 

ft 

H 

K 

ft 

ft  « 

kz 

ut 

UJ  « 

o 

z 

>  R 

ft 

03 

k4  R 

K 

3 

ft  R 

Ul 

ft 

R 

O 

) 


L 


314234  500988  4.0  ELODE*  CANAOENS  287.2  208.6  4200  1  0.0  0.0 


« 

H 

u 

R 

« 

N 

R 

R 

M 

■ 

U 

R 

M 

R 

M 

M 

R 

R 

N 

o 

U 

o  * 

O 

R 

o 

fl 

o 

o 

o 

o 

H 

o 

M 

M 

R 

H 

I  1 

R 

R 

H 

6 

R 

o  « 

d 

H 

d 

d 

d 

d 

d 

d 

d 

o 

N 

d 

R 

N 

R 

R 

H 

i 

H 

R 

H 

R 

R 

» 

R 

R 

R 

n 

N 

H 

U 

R 

H 

K 

U 

u 

R 

R 

N 

M 

R 

H 

« 

R 

N 

O 

II 

O  ■ 

o 

M 

01 

01 

01 

o 

o 

o 

R 

R 

N 

R 

1  1 

R 

N 

N 

d 

II 

O  R 

d 

n 

d 

d 

d 

d 

o 

d 

d 

o 

d 

N 

N 

R 

R 

■ 

« 

N 

R 

R 

H 

H 

« 

N 

R 

R 

M 

H 

R 

ft 

R 

N 

H 

R 

R 

R 

H 

R 

R 

R 

N 

N 

R 

R 

R 

H 

H 

R 

R 

R 

R 

n 

R 

R 

R 

II 

N 

R 

^  R 

•• 

R 

g 

g 

g 

PJ 

PJ 

PJ 

'O’ 

Mr 

tt 

H 

M 

R 

R 

o 

5 

o 

m 

in 

in 

f  I 

tt 

R 

■ 

R 

R 

CM 

CM 

CM 

R 

H 

R 

R 

R 

R 

N 

II 

H 

R 

R 

M 

N 

R 

R 

tt 

II 

N 

N 

R 

il 

N 

N 

N 

R 

N 

o 

R 

o  « 

g 

R 

g 

g 

g 

g 

Q 

g 

g 

o 

N 

g 

N 

o 

N 

O  R 

o 

R 

o 

o 

o 

o 

o 

5 

1  1 

g 

o 

R 

g 

tt 

ID 

R 

in  R 

in 

R 

in 

in 

in 

« 

CO 

CD 

Q 

R 

g 

H 

W 

H 

n  R 

p) 

H 

p) 

n 

p) 

CO 

c^ 

n 

PJ 

p) 

R 

n 

« 

R 

R 

R 

R 

R 

R 

R 

R 

«  o 

R 

00  R 

CD 

R 

10 

o  n 

CO  PJ 

01  in 

»  n 

01  O’  CM 

tt 

CD 

R 

R 

R 

tt 

H 

tp 

R 

O  m  ■ 

0)  10 

R 

cn 

n  Rf 

p> 

^  CM 

tfi  10 

a  O  ^ 

II 

O  P)  ^ 

in 

N 

in 

H 

n  CO 

P)  CO  R 

*»• 

N 

10 

PI 

CO 

CM  01 

^  01 

O 

N 

p* 

II 

R 

H 

R 

CM 

CM 

» 

R 

R 

H 

M 

R 

R 

tt 

« 

R 

« 

M 

N 

H 

■ 

H 

tt 

N 

R 

R 

R 

H 

R 

« 

R 

H 

R 

tt 

R 

n  in 

U 

f-  R 

n  CD 

10 

r»*  p- 

n 

<4  O 

PJ  10 

o  in  o 

in  m  CM 

o 

■ 

PI 

■ 

R 

R 

N 

R 

0)  ai 

R 

«  R 

R 

CM  UI 

10  UI 

CM  UI 

10  id 

«  O  oo 

H  H*  H 

^  ^  o 

o 

II 

UI  UJ  CD 

R 

m 

R 

^  M  R 

^  in 

R 

CO  <J 

CM  O 

n  u 

CO  ^ 

CM  CM 

^  01 

Z  z  z 

CO 

N 

O  O  01 

U 

R 

R 

^  a 

R 

< 

CM  < 

CM  < 

CM 

CM 

CM 

UJ  UI  UI 

CM 

H 

<  < 

R 

R 

R 

a 

DC 

oc 

in  in  in 

« 

tt  ft 

R 

H 

R 

t- 

»- 

K 

UI  UJ  UJ 

H 

K  1- 

» 

R 

R 

ft  tf  ft 

II 

■ 

R 

ft  ft  ft 

1 

« 

R 

R 

■ 

■ 

R 

R 

in  in  m 

N 

R 

R 

R 

00  a 

tt 

p-  H  H 

CD 

« 

■ 

(/) 

H 

in  R 

in 

R 

D  UI 

UI 

in 

in 

z  z  z 

m  3 

N 

in  z 

R 

Z 

■ 

Z  c 

z 

H 

a  z 

X 

z 

z 

z  5 

<  <  < 

Z  o 

■ 

Z  3 

■ 

Ul 

R 

UI  R 

UI 

• 

< 

< 

UI 

UJ 

UI  »» 

•1  .J  .J 

UI 

tt 

UI  K 

R 

O  i/i 

R 

o  in  R 

a  in 

R 

in 

<  in 

in 

o  sj 

Q  in 

o  <  in 

ft  ft  ft 

o  «  in 

in 

N 

o  4  m 

« 

<  D 

R 

on 

< 

R 

D  » 

oc  o  < 

3  < 

5  3 

SLP 

<  U  3 

S  ^ 

3 

M 

<  (.)  3 

R 

z  a 

• 

z  a  R 

z  a 

R 

a  o 

UI  a  M 

CL  M 

Z  CL 

Z  ft 

Z  ft 

Q_Q_Q 

Z  UJ  ft 

ft 

a 

Z  1^  ft 

R 

<  in 

R 

<  in  R 

<  in 

R 

in  (K 

z  in  a 

in  tt 

Ml  in 

^  in 

<  ft  m 

z  z  z 

<  Z  m 

in 

tt 

<  ft  in 

R 

o  ^ 

■ 

u  R 

R 

a 

H  M  UI 

M  ^| 

U  AM 

U 

u  m  M 

U  K  M 

■ 

u  m  i-R 

R 

K 

R 

a  R 

K 

R 

a  < 

zaez 

ft  Z 

ft 

ft 

ft 

Z  ft 

ft 

N 

ft 

« 

<  U 

R 

<  U  R 

<  a 

R 

u  z 

<  u  in 

o  m 

<  u 

u 

^  •  u 

<  «  u 

u 

R 

<  '  o 

■ 

UJ 

R 

UI  R 

UI 

R 

K  M 

UI 

tti 

UI  o 

UJ  ft 

a 

UI  O 

R 

O  ' 

R 

O  *  « 

O  * 

R 

«  « 

UI  '  .J 

.  ^ 

6  * 

o  • 

o  «  • 

O  UJ  ' 

a 

O  • 

R 

O  »- 

R 

O  H  R 

o »- 

R 

K  K  -1 

»*>  ^ 

O  K 

O  H 

O  tt  K 

OKI- 

K 

II 

O  ft  K 

R 

u  o 

R 

-J  O  R 

-1  o 

R 

o  o 

UI  O  < 

o  < 

•1  o 

•J  o 

^  >•  o 

-J  UJ  O 

o 

H 

-1  >  o 

R 

ui  a 

R 

UI  a  R 

UI  CL 

R 

&  a, 

Z  a  > 

&  > 

UI  (L 

UI  CL 

UJ  Z  ft 

UI  z  ft 

ft 

R 

UI  Z  ft 

N 

R 

R 

R 

R 

R 

R 

R 

■ 

o 

R 

O  R 

o 

H 

in 

in 

in 

o 

o 

o 

o 

o 

N 

O 

R 

R 

R 

1  1 

R 

R 

R 

^  R 

R 

m 

tf) 

in 

Mr 

V 

II 

R 

R 

R 

■ 

R 

R 

R 

H 

H 

in 

R 

in  R 

in 

R 

m 

in 

in 

m 

in 

R 

in 

ff 

« 

R 

CO  M 

CD 

R 

00 

0) 

0) 

CO 

« 

CD 

01 

01 

R 

01 

R 

o> 

R 

0)  R 

0) 

R 

01 

01 

0) 

01 

n 

1  1 

0) 

R 

n 

R 

g 

N 

O  R 

g 

R 

g 

g 

g 

g 

s 

g 

g 

g 

R 

g 

R 

o 

R 

O  R 

o 

R 

o 

o 

o 

O 

Q 

o 

o 

o 

R 

o 

R 

in 

R 

in  R 

in 

R 

in 

m 

m 

m 

m 

in 

in 

in 

fl 

in 

R 

R 

R 

M 

R 

R 

^  a 

R 

p) 

n 

p) 

PJ 

PJ 

PJ 

o 

o 

tt 

o 

R 

R 

«  R 

CM 

R 

p) 

n 

p> 

PI 

r> 

N 

PI 

R 

CM 

Cl  R 

R 

« 

CM 

CM 

CM 

CM 

CM 

1  1 

CM 

CM 

R 

CM 

n 

R 

^  R 

R 

▼ 

Mr 

n 

M 

R 

II 

tt 

fl 

P) 

R 

n  R 

P) 

R 

p> 

CT 

PI 

P) 

PJ 

P) 

p) 

P) 

R 

P) 

R 

R 

n 

R 

R 

R 

R 

u 

H 

R 

R 

R 

n 

N 

R 

R 

R 

n 

N 

R 

R 

R 

R 

R 

R 

R 

m  R 

10 

R 

CM 

PJ 

CM 

P> 

CM  P) 

R 

CM 

II 

PJ 

R 

R 

R 

R 

R 

R 

N 

R 

R 

R 

CO 

01 

o 

R 

1-'79 


i  (p  <p  <p 
•  •  •  • 
«  M  M 


N  CD  0)  0) 
•  •  •  • 
I  M  r4  d 


N  in  in  tf) 


:888 
K  in  in  in 
M  r>  n  n 


«  O  O  O 
■  flO  9  0 
»  r>  o  « 
•  r-  r* 
«  0)  a>  A 
«  ^  ^  ^ 


:  ill 

R  ra  n  n 


^  « 

<J  •  « 

3S  : 

CD  R 


X 

H 

R 

R 

R 

R 

d  9 

R 

9  9 

R 

9 

R 

9  9  9  A  9 

R 

^  h-  9  d 

9  O  9  A  d 

R 

9  A  9 

UJ 

3 

R 

1 

R 

R 

R 

R 

R 

R 

R 

d  A  O  •*  O 

R 

K 

d 

►-  H-  K 

« 

H 

i 

H- 

R 

H  H  R- 

R 

H* 

R 

^  ^ 

R 

^  d 

R 

R 

«  9  9 

R 

R 

9  A  9  A 

R 

O  A  9 

O 

Ui 

Z 

z  z  z 

R 

z  z  z 

R 

z  z  z 

R 

z  z  z 

R 

z  z  z 

R 

A 

R 

R 

•“  d 

R 

A  d 

R 

d  d  9 

2 

UJ  UJ  Ui 

R 

Ui  Ui  UJ 

R 

Ui  Ui  UI 

R 

UI  UJ  Ui 

R 

UJ  Ui  UJ 

R 

n 

R 

A 

R 

A 

R 

R 

R 

N 

<9 

in  A  A 

« 

A  in  A 

R 

in  in  in 

R 

in  in  A 

R 

AAA 

R 

R 

R 

R 

R 

R 

R 

> 

Ui  Ui  UI 

R 

UJ  UI  Ui 

R 

Uf  UJ  Ui 

R 

Ui  Ui  Ui 

R 

Ui  Ui  Ui 

R 

R 

R 

R 

R 

R 

R 

a 

a  a  tt 

H 

a  A  a 

R 

a  a  a 

R 

tt  a  « 

R 

tt  tt  tt 

R 

R 

R 

R 

■ 

R 

o 

p.  a  a. 

« 

0.  A  CL 

R 

A  &  a 

R 

a  CL  tt 

R 

tt  tt  tt 

i 

R 

R 

R 

R 

R 

R 

AAA 

■ 

AAA 

R 

AAA 

R 

AAA 

AAA 

R 

R 

H 

« 

R.  f.  R- 

• 

H 

R 

^  h-  h- 

trfcJr 

• 

M 

tt 

z  z  z 

R 

z  z  z 

■ 

z  z  z 

R 

z  z  z 

z  z  z 

i 

!SSZ 

!C5Z 

A  S  Z 

R 

A  Z 

R 

<  <  < 

R 

<  <  < 

i 

<  <  < 

R 

^  < 

<  <  < 

A 

A 

« 

A 

z  5  o 

z  5  o 

Z  3  O 

Z  o 

R 

^  mi  mi 

■ 

•i  mi  ^ 

R 

mi  ^  mi 

R 

^  ml  ml 

ml  mi  ml 

3 

3 

R 

3 

UI  H  A 

Ui  A 

Ui  A 

■ 

Ui  A 

UI 

R 

tt  CL  tt 

■ 

tt  tt  tt 

t 

tt  tt  tt 

R 

tt  tt  tt 

tt  tt  tt 

Ui 

UI 

■ 

iij 

o  «  o  _ 

o  <  o  ^ 

O  tt  o  ^ 

R 

o  o 

• 

■ 

R 

R 

Z  z 

Z 

• 

Z 

tt  u  tt  3 

«c  u  a  > 

tt  U  tt  Z 

R 

tt  tt  » 

>  Z 

X  o 

R 

« 

sss 

R 

R 

sss 

R 

• 

sss 

• 

R 

iSS 

sss 

&  s  s 

oTs 

R 

• 

•  M 

ft.  X 

•  Z  M  tt  o 
tt  tt  tt  Z  tt 

‘  Z  tt  o 
tt  tt  tt  Z  tt 

ft  <  ft  s  s 

R 

R 

Z  s  o 
<  Z  ft 

tt  X 

R 

R 

R 

R 

tt  <  tt 

tt  « 

R 

tt  tt 

tt  U  A  u  tt 

tt  U  A  U  tt 

tt  U  A  U  tt 

■ 

O  U  tt 

o  < 

R 

R 

R 

R 

A  tt  < 

Att 

• 

A  K 

A  tt 

A  M  tt 

A  «  tt 

R 

M  tt 

tt  H 

R 

R 

R 

R 

(9  2 

O 

R 

O 

tt  •  tt  2 

tt  •  tt  Z 

<  '  ec  Z 

R 

tt  ft  z 

u 

1 

R 

R 

R 

< 

tt 

R 

tt 

tt  UI  O 

tt  Ui  O 

tt  Ui  O 

R 

Ui 

< 

R 

R 

« 

R 

«  •  • 

tt  • 

• 

tt  • 

tt  0  • 

tt  O  M  *  ' 

B  O  •»  .  . 

R 

o  •  • 

s 

R 

R 

R 

R 

<  K  R- 

tt  K 

R 

5  »• 

4  o  ac )-  »• 

tt  O  tt  »-  K 

tt  O  tt  K  K 

R 

O  K 

R 

R 

R 

R 

zoo 

z  o 

R 

Z  O 

Z  -i  >  o  o 

Z  -J  >  o  o 

Z  -1  >  o  o 

R 

-I  o  o 

R 

R 

R 

R 

Ci  tt  tt 

U  tt 

R 

U  tt 

U  lu  Z  ft  ft 

UI  S  tt  tt 

U  UI  Z  tt  tt 

R 

Ui  tt  tt 

I 

R 

R 

■ 

R 

R 

R 

H  • 

R 

o  o  o 

R 

9  9  9 

R 

o  o  o 

R 

o  o  o 

o  o  o 

o 

o 

R 

o 

o 

o 

O 

R 

o 

tt  H 

R 

R 

R 

R 

R 

R 

UJ  u 

R 

d  d  d 

R 

d  d  d 

R 

^  ^  • 

R 

d  d  d 

0)  9  9 

tt 

R 

tt 

9 

9 

9 

R 

9 

O 

R 

^  ^  ^ 

R 

^  w  ^ 

R 

^  ^  • 

R 

^  ^  m- 

R 

R 

O  m  r<-  9 


«.  O  9  ^  CD 
d  ^  ^ 


O  ^  ®  A  W 


•*  (P  IP  d  IP 

^  n  in 


m  IP  in  r>» 

O  O  d  A  n 


> 

R 

Z 

R 

tt 

Q 

n 

o 

Z 

R 

tt 

tt 

R 

o 

o 

ml 

R 

tt 

tt 

A 

R 

H 

z 

R 

A 

R 

o 

R 

B 

UJ 

R 

A 

R 

tt 

tt 

ft 

1 

mi 

UI 

UI 

R 

u 

Z 

> 

R 

R 

5 

tt 

R 

H 

A 

R 

A 

t- 


309034  497400  S.O  CHARA  SPP .  1.1  0.4  4500 


o 

6 


CO 

d 


flO  ^ 


o  o 


o 

</) 

S 

<  o 

X  a 

U  tt 

•-4  < 

tt  2 


O  O 
a  a 


N 

• 

a 

a 

a 

a 

a 

a 

a 

N 

a 

a 

a 

a 

a 

a 

a 

a 

n 

N 

a 

a 

a 

a 

a 

a 

a 

II 

a 

a 

a 

a 

a 

a 

a 

a 

a 

N 

o 

a 

O 

a 

O 

o 

a 

^  a 

m 

a 

in 

M 

in 

a 

9- 

a 

a 

a 

a 

9“ 

a 

N 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

N 

d 

a 

a 

9“ 

N 

o 

d 

d  a 

O 

a 

d 

d 

d 

O 

a 

d 

a 

O 

o 

a 

11 

a 

a 

a 

a 

a 

a 

a 

a 

H 

a 

a 

a 

a 

« 

a 

a 

a 

a 

a 

a 

H 

a 

H 

a 

a 

a 

a 

a 

a 

a 

a 

a 

N 

a 

a 

a 

a 

a 

a 

a 

a 

a 

K 

N 

a 

a 

a 

a 

a 

a 

a 

a 

H 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

II 

CO 

a 

a 

CM 

CM 

a 

PM 

CM 

CM  a 

CM 

a 

CM 

a 

CM 

a 

a 

a 

a 

p- 

a 

p- 

a 

H 

a 

a 

a 

a 

a 

a 

a 

a 

a 

II 

« 

d 

a 

a 

a 

o 

d 

O  a 

a 

W" 

a 

o 

a 

o 

a 

d 

a 

o 

o 

a 

H 

a 

a 

a 

a 

a 

a 

a 

M 

a 

a 

a 

a 

a 

a 

a 

a 

N 

a 

a 

a 

a 

a 

a 

a 

a 

II 

a 

a 

II 

a 

a 

a 

a 

a 

a 

a 

a 

a 

U 

a 

a 

a 

a 

a 

a 

a 

■ 

a 

a 

II 

a 

a 

a 

a 

a 

a 

a 

■ 

a 

a 

a 

u 

a 

a 

a 

a 

a 

■ 

a 

a 

a 

a 

a 

N 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

N 

a 

a 

a 

a 

a 

■ 

a 

a 

a 

H 

Q 

o 

a 

o 

o 

a 

P) 

PJ 

PJ  a 

o 

a 

Q 

a 

Q 

o 

a 

o 

a 

o 

a 

o 

a 

o 

a 

II 

o 

a 

o 

a 

o 

o 

a 

p^ 

P* 

P*  a 

o 

a 

o 

a 

O 

a 

in 

a 

in 

in 

II 

0 

a 

0 

II 

H 

0 

a 

IP 

a 

IP 

IP 

a 

00 

a 

00 

a 

CO 

■ 

p- 

a 

p* 

a 

p- 

a 

a 

9“ 

a 

M 

a 

CM 

a 

CM 

CM 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

o 

Q 

a 

Q 

Q 

a 

Q 

Q 

Q  • 

Q 

a 

Q 

a 

O 

a 

o 

O 

a 

O 

o 

o 

a 

a 

o 

o 

a 

o 

o 

a 

O 

O 

O  a 

O 

a 

O 

a 

O 

a 

o 

a 

o 

a 

O 

It 

C*j 

a 

a 

a 

in 

a 

p* 

a 

P- 

P) 

P) 

P)  a 

CM 

a 

CM 

a 

CM 

a 

0) 

a 

CD 

a 

01 

a 

0 

0 

a 

a 

n 

a 

CM 

a 

CM 

CM 

g 

^  a 

a 

a 

a 

n 

PJ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

1(1  in 

a 

a 

a 

a 

a 

a 

a 

r-  n  « 

a 

CM  CO 

a 

9 

n 

a 

CM  in 

in  flO 

CM  p)  PJ  a 

o 

9-  in 

a 

a 

a 

CO  0) 

a 

4 

0 

9 

II 

oo  o 

p* 

9“ 

0 

9 

6 

0 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

-  tp 

a 

o 

a 

CM 

in 

a 

«  m 

IP  p« 

O  p*  OJ  0>  a 

H 

C  CM 

a 

O  n  CM 

a 

O  P* 

a 

in 

PJ 

a 

CO  O 

a 

0 

CM 

P) 

0  Pi 

o 

a 

a 

IP  r*- 

flO 

a 

CM 

a 

••-IP  a 

00 

a 

a 

CM 

a 

CM 

a 

in 

a 

a 

p* 

0 

CM 

a 

a 

H 

a 

a 

a 

a 

II 

11 

a 

a 

a 

a 

II 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

It 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

II 

a 

a 

II 

a 

a 

a 

a 

a 

a 

a 

a 

» 

a 

a 

a 

II 

a 

a 

a 

a 

II 

II 

a 

in  C4  (*> 

a 

IP 

CM 

a 

CM  CM 

n 

a 

m  CM 

flO  ^ 

in  n  PJ  IP  a 

^  P)  O 

a 

CM  O 

a 

ty 

9 

2 

a 

^  V 

a 

a 

CM  00 

o 

0 

8 

0 

a 

a 

a 

II 

a 

a 

a 

a 

a 

a 

a 

^  ^ 

a 

r- 

a 

CM 

UJ 

a 

in 

in 

o  ^ 

O  00  —  » 

IP 

in  oj 

O  in 

O 

OJ  IP 

0>  Oi 

a 

CM 

CM  in 

CM  P- 

a 

O  in 

0 

f-  ^ 

f- 

a 

a 

<•-  0)  O 

a 

a 

0) 

o  o 

a 

eo  CM 

CM  e>  ^  a 

p- 

a 

CM  — 

a 

CM 

IP 

a 

•-  ^ 

0 

0 

CM 

a 

a 

M 

a 

CM 

a 

IP  < 

a 

CM 

N 

a 

a 

a 

a 

a 

a 

a 

a 

ft 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a- 

a 

a 

1; 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

II 

a 

a 

a 

a 

a 

a 

II 

<1 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

II 

a 

a 

M 

M  a 

a 

a 

M 

■ 

a 

tt 

a 

cn  2 

a 

a 

in 

a 

in 

z 

Z  2 

a 

I/I  z  z  • 

2 

a 

a 

< 

2 

2 

a 

in 

2 

in 

a 

in  < 

a 

0  z 

z 

a 

2  O 

a 

a 

in  •- 

a 

z 

3 

3  O 

2  3  0  a 

O 

a 

2 

O 

a 

O 

H 

2 

O 

a 

2 

a 

Z  2 

a 

2  3  0 

tt 

a 

UI  in 

a 

a 

3  tt 

UI 

H 

H  m 

UI  fr-  m  a 

in 

a 

a 

in 

a 

in 

a 

UI 

in 

a 

UI 

a 

UI 

a 

W  K 

0 

a 

a 

O  O 

a 

a 

UI 

H 

a 

Q 

< 

<  o 

0  4  0  a 

O 

a 

a 

o 

a 

in  3 

a 

cd  m  o 

a 

o  in 

a 

O  -J 

a 

O  < 

o 

a 

<  tt  2 

a 

2 

a 

2  m 

2 

a 

< 

V 

U  tt 

<  u  acz  • 

tt  2 

a 

2 

a 

< 

tt  2 

a 

3  tt 

a 

<  3  tt 

a 

<  3 

a 

< 

< 

■ 

<  0  Oc 

a 

2  <  O 

a 

O 

a 

3 

O 

a 

2 

2  M  <  o  a 

<  o 

a 

•  O 

>• 

<  O 

tt  < 

a 

2  tt  < 

a 

2  tt 

a 

z  >• 

a 

2  « 

< 

ii 

a 

<  X  tt 

a 

tt  tt 

a 

tt 

2 

tt  tt 

a 

< 

tt 

tt  z 

<  tt  Z  tt  a 

tt 

Z  tt 

a 

tt  K 

Z  Z  K 

a 

m  z 

<  in  X 

a 

<  in 

a 

<  X 

tt 

<  tt  z 

a 

a 

U  O  tt 

a 

tt  tt 

a 

tt 

<  < 

tt  tt 

a 

O 

in 

in  u 

U  in  U  tt  a 

tt 

O  tt 

tt  tt 

a 

O  tt 

a 

^  u 

a 

0  *-4  O 

a 

0  •- 

a 

0 

tt 

0  0 

0 

■ 

< 

a 

in  < 

■ 

in 

tt  tt 

in  < 

a 

in 

•-4  < 

a 

in  < 

I 

< 

< 

a 

tt  M 

a 

tt 

M 

a 

tt 

< 

a 

in 

NM 

a 

<  tt  2 

a 

2 

a 

O 

2 

a 

< 

•  tt 

<  ■  a  z  • 

tt  2 

a 

2 

a 

^  tt  2 

a 

o  ct 

< 

0  tt 

a 

<  0 

a 

< 

a 

<  • 

tt 

a 

a 

UI 

a 

< 

a 

< 

< 

a 

UI 

d 

o 

UI  o  a 

< 

a 

< 

a 

a 

UI 

a 

UJ 

a 

UI 

< 

UI  O 

a 

a 

O  •  • 

a 

tt 

a 

tt 

2 

tt 

a 

o 

M 

tt 

a 

tt  • 

a 

UI 

a 

O 

o  * 

a 

O  Ui 

tt 

O 

a 

O  K  H 

a 

<  H- 

a 

< 

2 

< 

a 

O  tt 

tt  H 

O  tt  K  P-  a 

< 

H*  I- 

a 

<  K 

1- 

I-  K 

a 

K  K 

a 

O  K 

a 

O  H 

a 

O  K 

a 

< 

O  tt 

►- 

a 

a 

^  o  o 

a 

z  o 

a 

z 

o 

< 

z  o 

a 

•1 

> 

>  o 

-1  V  O  O  a 

zoo 

II 

Z  O 

M 

O  O 

a 

o  o 

a 

^  o  O 

a 

-1  O 

a 

.J 

a 

I  -1  >- 

o 

a 

a 

UI  a  CL 

a 

o 

tt 

a 

u 

tt 

PM 

u 

tt 

a 

Ui  Z 

Z  tt 

UI  Z  tt  tt  a 

U  tt  tt 

a 

O  tt 

z 

tt  tt 

a 

tt  tt 

UI  tt  tt 

UJ  tt 

a 

UJ  Z 

0 

UJ  Z 

tt 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

N 

a 

o 

a 

o 

a 

o 

o 

a 

^  I 

a 

a 

IP 

a 

IP 

a 

0 

a 

O 

o 

II 

a 

a 

a 

a 

a 

a 

a 

a 

a 

in 

a 

n 

a 

n 

n 

a 

tf> 

IP 

in  a 

pv 

a 

P- 

a 

p- 

a 

9 

CO 

0 

a 

o 

o 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

o 

a 

CM 

a 

CM 

CM 

a 

n 

^  a 

a 

9 

a 

IP 

a 

IP 

IP 

a 

a 

0 

0 

a 

o 

a 

O 

a 

o 

o 

a 

o 

o 

O  a 

o 

a 

O 

a 

o 

a 

o 

a 

O 

a 

5 

If 

o 

a 

o 

a 

a 

a 

a 

a 

^  a 

a 

a 

a 

a 

a 

a 

a 

p* 

a 

P- 

p» 

a 

p^ 

p- 

p*  a 

p^ 

a 

r- 

p* 

a 

p- 

p- 

a 

p«- 

a 

p* 

p** 

a 

o» 

a 

0) 

a 

0) 

0) 

a 

01 

01 

01  a 

o> 

a 

o> 

a 

CJ> 

a 

o> 

0) 

a 

0) 

a 

0 

a 

0 

a 

a 

a 

a 

a 

n 

^  a 

a 

n 

a 

n 

n 

a 

II 

MT 

a 

tt 

a 

a 

a 

a 

a 

a 

a 

a 

a 

• 

p» 

a 

n 

P) 

a 

CM 

CM 

CM  a 

p^ 

a 

p* 

a 

p- 

a 

0> 

0) 

0) 

a 

0 

0 

a 

a 

n 

a 

c^ 

a 

n 

p> 

a 

V 

V  a 

V 

a 

a 

a 

p) 

a 

PJ 

a 

PJ 

a 

P) 

a 

Pi 

a 

a 

o 

a 

o 

a 

o 

o 

a 

0 

O 

O  a 

o 

a 

O 

a 

o 

o 

a 

o 

a 

o 

a 

o 

a 

O 

a 

0) 

a 

0* 

a 

9> 

a 

A 

0>  a 

o> 

a 

0) 

o> 

a 

CD 

a 

CD 

a 

01 

a 

0 

0 

a 

a 

O 

a 

o 

a 

o 

o 

a 

0 

o 

o  • 

o 

1 

o 

o 

a 

O 

O 

o 

a 

o 

O 

a 

a 

pj 

a 

CJ 

a 

P) 

PJ 

a 

PJ 

P) 

n  a 

n 

a 

c^ 

N 

r> 

a 

P> 

a 

PJ 

a 

P) 

a 

n 

Pi 

a 

a 

a 

a 

a 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

H 

a 

a 

a 

a 

a 

a 

a 

n 

a 

a 

a 

a 

IP 

a 

a 

• 

0) 

a 

CM 

PJ  a 

a 

in 

a 

IP 

a 

CM 

a 

PJ 

a 

0 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

O 

QD 


in 

^  o» 


CO  0) 
(*)  cv 


tt 
< 
z 

U  ui 


f 


L  -  F/ 


LOOEA  CANADENS 


309040  497402  3.0  CHARA  SPP .  50.4  19.3  4000  3500 


r 


i  o 


« 

H 

R 

R 

R 

M 

H 

N 

« 

H 

R 

t 

1 

N 

R 

R 

R 

H 

H 

R 

II 

R 

R 

R 

M 

H 

N 

R 

R 

R 

H 

R 

R 

H 

H 

R 

R 

R 

R 

N 

H 

R 

R 

H 

H 

R 

II 

i 

R 

H 

M 

R 

o 

U 

o 

R 

O  i 

in 

in  ■ 

in 

U 

IP 

U 

IP 

N 

IP 

R 

o 

R 

o 

o 

R 

O 

R 

o 

H 

o 

N 

R 

R 

R 

R 

R 

M 

R 

R 

R 

R 

U 

H 

o 

H 

c 

R 

6 

R 

d 

R 

d  H 

d 

d  H 

d 

R 

o 

R 

o 

R 

o 

R 

6 

M 

d 

d 

R 

o 

R 

o 

R 

d 

M 

K 

R 

R 

R 

H 

fl 

II 

H 

M 

R 

R 

M 

N 

R 

R 

R 

R 

R 

R 

H 

R 

R 

M 

R 

U 

N 

R 

R 

R 

R 

R 

N 

It 

N 

H 

R 

R 

U 

N 

R 

R 

H 

H 

R 

R 

R 

R 

n 

R 

N 

R 

R 

H 

R 

H 

M 

t 

N 

R 

R 

R 

M 

R 

II 

H 

R 

M 

fl 

R 

R 

R 

R 

R 

R 

N 

R 

H 

n 

R 

n 

R 

P)  R 

CO 

CO  R 

CD 

M 

o 

R 

o 

o 

R 

(P 

R 

IP 

IP 

R 

CM 

R 

CM 

R 

CM 

M 

■ 

R 

K 

R 

H 

■ 

■ 

II 

d 

R 

R 

R 

H 

o 

R 

c 

R 

•• 

N 

R 

^  R 

d 

d  ■ 

d 

H 

R 

II 

d 

R 

d 

R 

O 

N 

o 

R 

d 

H 

R 

R 

H 

R 

fl 

R 

R 

R 

R 

R 

R 

N 

H 

R 

R 

R 

N 

N 

R 

R 

H 

R 

H 

H 

H 

R 

R 

R 

« 

R 

R 

N 

R 

R 

N 

R 

R 

R 

R 

R 

N 

N 

R 

R 

R 

II 

M 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

H 

R 

R 

R 

R 

R 

H 

R 

N 

R 

R 

H 

U 

R 

R 

R 

R 

R 

II 

R 

R 

R 

H 

H 

N 

R 

R 

R 

R 

fl 

R 

R 

H 

R 

M 

R 

N 

H 

R 

R 

R 

R 

R 

fl 

R 

R 

R 

H 

H 

o 

U 

c 

R 

O 

R 

o 

R 

o  « 

Q 

s  ■ 

o 

R 

o 

H 

o 

o 

fl 

o 

N 

o 

o 

R 

Q 

Q 

II 

Q 

M 

o 

R 

c 

R 

R 

M 

o 

O  ■ 

o 

H 

PJ 

■ 

P) 

p> 

fl 

CM 

II 

CM 

CM 

R 

O 

R 

O 

R 

O 

N 

If) 

R 

IT 

R 

R 

R 

^  R 

in 

in  fl 

in 

R 

in 

fl 

in 

in 

N 

P> 

n 

P) 

P) 

R 

IP 

R 

IP 

N 

IP 

N 

n 

N 

n 

R 

H 

R 

♦“ 

^  fl 

R 

R 

« 

N 

fl 

P> 

R 

P) 

N 

n 

N 

R 

R 

R 

R 

R 

N 

M 

II 

M 

M 

II 

N 

R 

R 

R 

R 

R 

R 

N 

H 

11 

M 

R 

N 

H 

R 

H 

R 

R 

R 

H 

H 

fl 

R 

H 

N 

R 

R 

R 

fl 

R 

N 

R 

n 

H 

II 

Q 

N 

fj 

R 

o 

U 

o 

R 

o  « 

o 

s  ■ 

o 

M 

o 

M 

o 

o 

N 

o 

u 

o 

o 

M 

O 

M 

o 

II 

o 

tl 

o 

U 

<  i 

H 

W 

R 

CM 

R 

CM  R 

o 

O  fl 

O 

fl 

o 

R 

o 

o 

fl 

in 

N 

in 

in 

n 

o 

N 

o 

It 

O 

H 

Q 

R 

( j 

H 

CD 

H 

CO 

R 

CO  R 

n  fl 

n 

fl 

R 

N 

p- 

N 

p- 

p* 

fl 

II 

N 

H 

R 

R 

R 

n  • 

n 

■ 

H 

N 

II 

fl 

in 

H 

in 

M 

in 

tl 

N 

R 

R 

R 

R 

H 

■ 

N 

fl 

R 

M 

H 

R 

R 

R 

R 

■ 

R 

H 

H 

fl 

R 

II 

II 

n 

H 

CO 

CM 

H 

CM  00  CM 

II 

in  p' 

R 

in  00  CO  p«  R 

On  ^  cn  CM 

^  IP  0)  CM  fl 

m  p>  P)  CD 

H 

o 

N 

p- 

R 

CO  P>  « 

R 

CM  CD 

CO  in  (p 

R 

p) 

R 

o 

N 

U 

H 

R 

R 

H 

R 

R 

R 

R 

R 

R 

)l 

D 

il 

n  o 

H 

P)  P) 

(p 

R 

0) 

N 

—  r-  01  O  • 

O  O  O  CM  n 

O  »»  <0  ■ 

O  ^  n  in 

R 

CO 

R 

p- 

R 

V  ^  eo 

II 

p>  in 

in  o  IP 

R 

(P 

cn 

R 

IP  ^ 

II 

n 

H 

fS 

R 

IP 

R 

CM 

R 

CM  P*  R 

n  P) 

P)  CD  fl 

in  CM 

R 

■ 

CM 

CM 

II 

in  CM  IP 

H 

n  CM 

p>  IP 

H 

U 

40* 

II 

H 

R 

H 

R 

• 

N 

R 

H 

R 

R 

R 

II 

R 

N 

R 

H 

R 

II 

II 

R 

R 

N 

II 

H 

R 

R 

fl 

N 

H 

M 

R 

n 

II 

H 

R 

U 

R 

R 

• 

H 

H 

U 

N 

R 

n 

II 

II 

H 

H 

R 

H 

II 

U 

H 

II 

H 

H 

N 

M 

R 

R 

R 

•1 

II 

R 

R 

N 

R 

R 

« 

R 

H 

R 

H 

R 

R 

R 

■ 

R 

R 

R 

H 

R 

H 

It 

o 

0 

0 

N 

CO 

in  CM 

cn  00  ^  CM  R 

in  CM  n 

cn  n  IP  n  fl 

2 

8 

0 

5 

R 

in 

« 

CM 

0) 

R 

^  CO  in 

II 

CM  P> 

H 

CD  IP 

R 

(p 

CD 

II 

o  ^ 

N 

R 

R 

H 

II 

R 

II 

H 

II 

II 

in 

R 

Oi 

O  O 

R 

n  cn  n  ••  R 

O  d  Ui  o  IP 

CM  0)  in  N 

O  CM 

R 

O 

R 

IP 

R 

CD  d  0) 

II 

P-  0) 

R 

CM  O  o 

R 

at 

R 

P) 

II 

o  - 

II 

00 

in  Ip 

cn  ^  R 

u  Ip  n 

in  ^  R 

IP  P> 

R 

n 

R 

o 

in 

R 

CO  P>  CO 

II 

IP  P) 

(P  O 

R 

p> 

II 

CM 

H 

H 

CM 

R 

< 

^  R 

H 

R 

CM 

CM 

R 

H 

CM 

R 

H 

CM 

II 

CM 

tl 

tt 

R 

R 

U 

n 

n 

N 

II 

p- 

■ 

R 

t 

u 

R 

II 

II 

U 

R 

R 

R 

II 

n 

N 

II 

II 

N 

tl 

R 

R 

R 

H 

M 

II 

u 

H 

N 

R 

R 

R 

R 

» 

R 

U 

II 

R 

N 

U 

R 

R 

II 

R 

M 

R 

M  R 

R 

M 

R 

R 

II 

R 

tt 

cn 

R 

<  z 

R 

in  Z 

R 

in  Z  c 

in  z 

in  <  z  H 

in  z 

fl 

R 

in  z 

H 

in 

R 

m  z 

R 

n 

11 

z 

R 

z  z  o 

Z  O 

R 

7.  O  c 

Z  in  o 

z  z  o  ■ 

z  o 

M 

R 

Z  3 

R 

Z 

R 

Z  D 

U 

Z 

R 

Ol 

fl 

</) 

n 

Ui  </> 

« 

«Ai  m  « 

Ui  M  in 

Ui  M  cn  it 

Ui  in 

■ 

» 

II 

Ui  K 

N 

Ui 

R 

Ui  H 

II 

il 

< 

H 

O 

R 

O  -i  o 

O  O 

R 

o  o  _  « 

o  .J  in  o 

0^0  ■ 

O  O 

M 

R 

U 

O  < 

R 

O 

R 

D  < 

U 

R 

It 

< 

R 

<  <  a 

R 

<  QC 

R 

<  a  9  1 

<  M  3  tt  » 

<  <  tt  »  H 

<  tt  B 

fl 

<09 

H 

<  9 

R 

<09 

R 

R 

II 

< 

II 

z 

R 

z  >< 

z  < 

R 

'  z  <  o  « 

•  Z  X  &  <  o 

Z  ><  O  fl 

•  z  <o 

fl 

R 

R 

Z  M  o 

R 

7  O 

R 

2  M  D 

H 

R 

a. 

II 

a. 

< 

R 

III 

<  z 

R 

Cl  <X0C  n 

0.  <  Ui  in  z  tt 

<  z  z  a  • 

&  <  Z  tt 

N 

a. 

a 

tt 

B 

<  tt  tt 

U 

<  K 

R 

<  tt  tt 

R 

tt 

R 

tt 

R 

tt  tt 

a 

II 

CL 

CJ 

R 

o 

o  o 

H 

a  u  o  a  M 

&  o  u  •-*  U  tt 

U  O  tt  • 

a  o  u  tt 

N 

a 

a. 

tt 

R 

u  in  tt 

R 

O  tt 

R 

u  m  tt 

R 

tt 

R 

tt 

U 

tt  Ui 

tn 

N 

i/i 

R 

< 

M 

M 

R 

in  •-4  <  R 

m  u.  tt  M  < 

in  *-  < 

M 

m 

R 

in 

in 

■ 

< 

R 

< 

R 

< 

R 

in 

R 

in 

R 

m  z 

R 

< 

R 

<  -1 

a 

<  a 

R 

<  a  z  « 

<  (J  tt  z 

<  -J  tt  z  fl 

<  tt  z 

• 

H 

<  Z 

R 

<  z 

B 

<  Z 

R 

in 

< 

H 

< 

u» 

R 

Ui  ^ 

Ui 

% 

<  Ui  R 

<  Ui  in 

UI  ^  ■ 

<  Ui 

fl 

< 

fl 

< 

< 

R 

Ui  O 

R 

Ui 

Ui  O 

R 

< 

II 

< 

II 

< 

a 

H 

oc 

o 

R 

O  U) 

O  ' 

R 

a  o  ■  '  N 

tt  o  <  •  •  • 

O  Ui  •  •  fl 

tt  O  ' 

■ 

K 

tt 

tt 

O  «  • 

H 

O  ' 

o  M  . 

R 

tt 

R 

tt 

R 

tt  ^ 

< 

H 

< 

o 

N 

O  K  K 

R 

O 

R 

<  O  H  »-  R 

<  O  "D  )-  ►-  H 

O  H  H-  K  fl 

<  O  h-  ♦- 

R 

< 

R 

< 

<r 

R 

O  tt  K 

O  H 

R 

O  tt  K 

R 

< 

R 

< 

R 

<  ^ 

r 

R 

X  -1 

H 

o 

-1  O 

R 

Z  -f  O  O  R 

Z  -1  <  o  o  o 

^  Il  o  o  ■ 

Z  -i  o  o 

R 

z 

R 

X 

Z 

R 

^  o 

■ 

•J  o 

^  o 

R 

T 

R 

T 

H 

X  < 

u 

R 

U) 

R 

uj  z  a 

u'  a 

R 

cj  Ui  a  a  R 

U  Ui  z  0.  (L  a. 

Ui  z  a  a  fl 

u  UI  &  a 

■ 

o 

R 

o 

o 

■ 

Ui  Z  tt 

R 

Ui  tt 

Ui  Z  tt 

R 

O 

R 

O 

R 

o  > 

R 

R 

■ 

R 

R 

R 

R 

H 

R 

R 

R 

R 

R 

■ 

R 

R 

R 

R 

R 

R 

o 

U 

O 

in 

in 

R 

in  R 

in 

in  N 

m 

M 

o 

■ 

o 

o 

R 

in 

R 

in 

R 

in 

R 

o 

R 

O 

o 

R 

R 

K 

R 

■ 

R 

R 

n 

R 

tl 

n 

R 

n 

IP 

IP 

R 

IP  R 

in 

in  fl 

in 

■ 

P* 

R 

P- 

p« 

R 

(p 

R 

IP 

R 

IP 

n 

R 

P) 

H 

p> 

R 

R 

R 

R 

fl 

R 

R 

R 

R 

H 

II 

R 

H 

H 

R 

R 

R 

■ 

R 

R 

R 

M 

R 

R 

CN 

R 

CM 

R 

n 

R 

MT 

H 

^  R 

CO 

00  fl 

CO 

R 

N 

R 

CM 

N 

CM 

R 

CM 

R 

a> 

N 

at 

II 

0) 

O 

R 

O 

R 

R 

•• 

R 

^  R 

O 

O  fl 

o 

n 

R 

R 

H 

R 

R 

o 

N 

o 

R 

o 

R 

V 

R 

R 

R 

^  R 

n 

n  « 

n 

R 

n 

R 

V 

n 

R 

H 

R 

< 

H 

< 

R 

If 

r** 

H 

fl 

p* 

R 

P^  R 

p- 

p*  fl 

p* 

R 

p* 

N 

P* 

p» 

R 

p* 

H 

P» 

R 

P* 

II 

p» 

N 

p^ 

R 

p» 

0) 

n 

0) 

R 

0) 

0) 

N 

0)  R 

0) 

0)  fl 

o> 

R 

0) 

R 

0> 

0) 

R 

9i 

R 

9> 

0) 

M 

0) 

R 

0) 

0) 

M 

N 

rr 

R 

^  R 

n 

n  • 

n 

R 

n 

■ 

R 

n 

R 

R 

R 

R 

n 

R 

R 

II 

R 

R 

R 

R 

R 

R 

M 

N 

o 

R 

o 

H 

IP 

IP 

It 

CP  R 

p** 

p*  ■ 

p«« 

R 

n 

R 

n 

R 

p- 

H 

P* 

p* 

R 

o 

H 

o 

R 

o 

R 

II 

in 

in 

R 

in  R 

n 

n  ■ 

n 

R 

in 

in 

in 

H 

H 

n 

R 

H 

o 

R 

o 

R 

o 

o 

N 

O  R 

O 

O  " 

o 

R 

o 

o 

o 

o 

o 

o 

R 

o 

R 

o 

R 

o 

0) 

R 

0) 

H 

0) 

0) 

R 

9  R 

0) 

9)  fl 

0) 

R 

0) 

0) 

9> 

H 

0) 

It 

Q> 

0) 

9 

N 

at 

R 

0) 

o 

H 

o 

H 

o 

o 

M 

O  R 

o 

O  ■ 

o 

H 

o 

o 

6 

o 

R 

o 

R 

o 

o 

H 

o 

R 

o 

n 

R 

r) 

R 

p) 

fl 

p) 

R 

P)  R 

p> 

C*>  fl 

P) 

R 

p> 

R 

O 

P) 

PJ 

R 

p) 

R 

p> 

n 

R 

p) 

R 

p) 

H 

R 

R 

R 

R 

R 

R 

H 

R 

R 

R 

R 

R 

R 

R 

R 

H 

II 

II 

R 

R 

R 

R 

R 

R 

R 

R 

R 

H 

R 

R 

H 

R 

■ 

R 

R 

R 

R 

R 

H 

R 

R 

R 

R 

R 

fl 

R 

R 

R 

R 

R 

R 

R 

R 

CO 

R 

0) 

R 

R 

CM 

R 

P)  R 

CM  fl 

n 

R 

n 

H 

in 

IP 

R 

p* 

R 

CD 

01 

n 

R 

CM 

R 

p> 

R 

R 

H 

R 

R 

H 

R 

R 

R 

R 

R 

I-  t  ^ 


II 

M 

N 

0 

0 

0 

0 

0 

0 

0 

0 

0 

ft 

0 

N 

o 

o 

o 

o 

o 

o 

IP 

IP 

0 

IP 

0 

CM 

CM 

CM 

m 

0 

to 

ft 

d 

6 

d 

d 

d 

d 

d 

d 

d 

- 

0 

- 

0 

- 

- 

- 

o 

0 

6 

ft 

H 

a 

0 

0 

■ 

0 

0 

0 

N 

0 

0 

0 

0 

0 

0 

N 

0 

■ 

0 

0 

U 

cs 

CM 

o 

o 

o 

o 

o 

o 

4^ 

■ 

0 

tt 

tt 

tt 

in 

0 

in 

N 

■ 

0 

0 

0 

M 

d 

d 

d 

*" 

CM 

CM 

0 

CM 

0 

0 

11 

0 

0 

0 

ft 

0 

0 

0 

H 

n 

0 

a 

0 

a 

0 

a 

H 

a 

a 

0 

It 

a 

a 

0 

N 

a 

a 

0 

N 

a 

a 

1* 

H 

o 

o 

o 

o 

o 

o 

Q 

o 

o 

o 

O 

a 

O 

a 

o 

0 

o 

o 

o 

0 

o 

It 

w 

n 

o 

m 

m 

m 

A 

tn 

tn 

(0 

o 

a 

CO 

a 

CM 

CM 

CM 

5 

0 

o 

H 

« 

CM 

0 

CM 

CM 

CM 

CM 

V 

a 

V 

a 

n 

0 

H 

0 

0 

a 

0 

H 

0 

a 

0 

N 

H 

0 

0 

a 

■ 

0 

0 

H 

O 

0 

o 

O 

O 

o 

o 

O 

o 

Q 

O 

o 

0 

o 

■ 

o 

o 

o 

o 

0 

o 

H 

r- 

m 

in 

in 

o 

o 

o 

tt 

tt 

0 

in 

■ 

in 

tn 

in 

CM 

0 

CM 

II 

in 

in 

in 

N 

CO 

r> 

CO 

IP 

IP 

■ 

IP 

0 

IP 

IP 

IP 

IP 

0 

IP 

It 

■ 

0 

0 

N 

0 

a 

a 

0 

II 

0 

a 

a 

o  to 

0 

H 

0 

<0  0)  in 

Ip  ^ 

p>  in  ^ 

CO  **»  f* 

-  o 

IP  IP  o 

CM 

tf>  fo  IP  ^ 

a 

CO  CM 

a 

IP 

in 

n 

0 

CM 

n 

0 

a 

a 

0 

M 

^  o 

0 

V  m  6 

^  V 

le  (B  O 

CD  ^ 

^  CM  tt 

tt 

in  O  n  to 

CM 

a 

O 

a 

CM 

CM  CM 

— 

0 

IP 

II 

in 

0 

n 

IP  00  CM 

O  CM 

CO  CM 

CM 

■ 

9- 

a 

— 

in 

0 

ft- 

H 

0 

a 

a 

0 

N 

0 

0 

a 

0 

11 

0 

0 

0 

0 

N 

0 

0 

0 

0 

M 

0 

0 

0 

n 

0 

N 

0 

0 

0 

0 

M 

0 

a 

0 

0 

« 

0 

u 

a 

0 

■ 

N 

M  0) 

0 

in  r-  1^ 

^  K 

«.  00 

«  f.  «- 

00  IP 

CO  to  CO 

CM  IP 

CO  CO  tt  ^ 

tt 

ft- 

a 

IP  IP 

a 

ft- 

in  (0 

0 

tt 

II 

0 

a 

■ 

0 

M 

<P  C4 

0 

n  «  O 

r>  N  uj 

CM  00  in 

IP  tn  IP 

CD  ^ 

CM  tn  ^ 

CD  CD 

CD  m  «  CM 

CO 

IP 

a 

^  CO 

0 

ft- 

ID  « 

IP 

CD 

0 

M 

0 

d  CO 

IP  u 

01  CO  CM 

0)  CO 

in  CO 

CM  M 

0 

to 

0 

*1— 

tt 

0 

CD 

H 

0 

< 

cn 

CM 

CM 

■ 

0 

II 

CM 

N 

0 

tt 

a 

0 

■ 

M 

0 

a 

0 

0 

N 

0 

■ 

0 

0 

■ 

0 

■ 

0 

0 

■ 

0 

a 

0 

0 

II 

0 

a 

0 

0 

■ 

0 

M 

M 

M 

M  tt 

a 

0 

• 

ft 

in  X 

0 

m  s 

in  z  < 

</)  <  2 

<  z 

2 

z 

<2  M 

0 

0 

0 

« 

2  O 

ft 

2  S 

2  3  2 

2  2  0 

2  O 

o 

o 

2  0  S 

0 

1 

0 

N 

Ul  ^ 

0 

Ul  K 

Ul  ix 

Ul  in 

Ul  M  in 

in 

in 

in 

M  m  ^ 

0 

a 

■ 

M 

o  < 

0 

O  <  V) 

O  <  ^ 

0^0 

0^0 

^  o 

a 

O 

.J  o 

0 

a 

0 

0 

<  o 

0 

<  U  3 

<  u  < 

<  <  tt 

<  <  a 

<  tt 

tt  » 

tt  » 

<  tt  »  < 

0 

» 

a 

» 

» 

z 

0 

II 

z 

0 

Z  M 

Z  M  > 

Z  >  < 

z>< 

*  <  o 

<  o 

>  «  O  M 

0 

'  o 

a 

o 

*  o 

o 

0 

K 

<  a 

ft 

<  a.  in 

<  0.  X 

4  X  Z 

<  X  X 

X  z 

tt  Z  tt 

X  tt 

X  Z  B  K 

tt 

tt 

0 

tt  tt 

a 

tt 

tt  tt 

tt 

tt 

0 

tt 

II 

o  in 

• 

u  m  M 

u  in 

u  o 

u  o 

tt  U  tt 

U  tt 

O  tt  Ul 

tt 

tt 

0 

tt  tt 

a 

tt 

tt  K 

tt 

tt 

■ 

tt 

■ 

ft 

tt 

< 

in  Ml  4 

<  <  Z 

in 

in 

0 

in  < 

a 

4 

in  < 

< 

in 

0 

in 

N 

<  • 

0 

<  •  o 

<  •  -1 

<  .1  tt 

<  ^  tt 

^  tt 

Cc  2 

tt  z 

«j  tt  Z  in 

0 

z 

a 

z 

z 

z 

0 

M 

Ul  O 

II 

Ul  o 

Ul  O  ^ 

Ul  u 

Ul  «J 

< 

.j  M 

< 

< 

0 

< 

a 

< 

< 

0 

« 

0 

O  M 

a 

o  * 

O  M  Ul 

O  Ul  * 

O  Ul  • 

Ul  ' 

tt  >  • 

Ul  •  ‘  ^ 

tt 

tt 

0 

tt  • 

a 

K  • 

tt 

a 

tt 

0 

o  a 

0 

O  B  u* 

o  a  K 

O  ft-  K 

o 

K  »- 

<  K  ft- 

ft- 

ft-  H-  ft-  -J 

< 

0 

<  ft- 

a 

H 

<  ft- 

ft- 

< 

a 

< 

0 

-1  >• 

ft 

^  >  O 

-j  >  •-< 

^  M  O 

^  M  O 

2  O 

ZOO 

o  o 

M  O  O  < 

X 

z 

0 

X  o 

■ 

o 

z  o 

o 

z 

0 

z 

0 

Ul  S 

ft 

uj  z  a 

Ul  z  z 

Ul  z  a 

Ul  Z  P. 

Z  a 

Utt  tt 

tt  tt 

Z  tt  tt  > 

o 

u 

0 

U  tt 

a 

tt 

U  tt 

tt 

u 

0 

u 

0 

II 

■ 

a 

0 

0 

0 

a 

0 

0 

n 

ft 

n 

n 

o 

o 

o 

o 

o 

o 

■ 

-- 

a 

in 

in 

in 

CM 

0 

CM 

0 

0 

0 

a 

0 

in 

0 

in 

m 

CM 

CM 

CM 

a 

ft* 

ft- 

0 

ft- 

a 

CO 

CO 

CO 

CM 

■ 

CM 

ft 

0 

a 

0 

■ 

0 

0 

a 

■ 

0 

0 

n 

CO 

CO 

CO 

CO 

CO 

n 

CO 

0 

CO 

a 

ft* 

ft- 

ft- 

CM 

a 

CM 

0 

0 

CM 

CM 

0 

CM 

a 

CM 

CM 

CM 

II 

CO 

0 

CO 

0 

ft 

0 

V 

a 

0 

0 

ft 

r* 

r* 

r»» 

r- 

r- 

ft* 

ft- 

0 

ft- 

a 

ft- 

ft- 

f- 

ft- 

0 

ft- 

0 

0) 

0 

0) 

0) 

0) 

0) 

tt 

tt 

0) 

tt 

tt 

tt 

0 

0) 

0 

tt 

tt 

tt 

tt 

0 

tt 

0 

II 

0 

0 

0 

n 

n 

0 

0 

a 

0 

0 

a 

n 

ft 

<0 

00 

00 

ft- 

tt 

tt 

a 

tt 

0 

in 

in 

tn 

0 

ar 

M 

0 

m 

tn 

tn 

tn 

in 

in 

<P 

<p 

■ 

0 

ft* 

r-- 

ft- 

0 

ft- 

0 

o 

o 

Q 

o 

o 

o 

o 

o 

o 

5 

e 

0 

5 

a 

o 

o 

O 

O 

0 

o 

II 

s 

II 

oi 

0) 

0) 

tt 

9 

9 

tt 

tt 

0 

tt 

0 

tt 

tt 

9 

9 

0 

9 

H 

o 

0 

O 

o 

o 

o 

o 

o 

o 

O 

5 

O 

0 

o 

0 

o 

o 

o 

o 

a 

O 

H 

n 

a 

p> 

o 

(*) 

CO 

n 

0 

n 

CO 

n 

CO 

»0 

0 

CO 

0 

CO 

CO 

CO 

CO 

■ 

CO 

0 

t 

0 

0 

a 

n 

0 

0 

a 

0 

a 

0 

0 

0 

0 

ft 

0 

0 

a 

ft 

0 

0 

a 

0 

in 

0 

a 

m 

IP 

CM 

CO 

in 

IP 

CM 

0 

CO 

0 

CM 

CO 

0 

ft 

a 

ft 

ft 

0 

0 

H  O 


o 

(P 


0. 
Q. 
M  (/> 

< 

K 

< 

X 

u 


« 

ft  <p 


309074  497432 


tt 

< 

z 

o 

a 


a 

o 

tt 

o 

< 


</> 

tt 

ui 

s 

s 


4-^  M 

•  II 

z 

U  N 

o 

^  ■ 

> 

> 

CM 

CM 

CM 

o 

O 

UJ  « 

h- 

• 

l/>  ■ 

H 

*»• 

d  a 

d 

d 

CM 

CM 

CM 

« 

O 

•  N 

O 

K  ■ 

U.  M 

II 

UI 

K  ■ 

o 

2  » 

< 

n 

n 

n 

ft  a 

ft 

ft 

o 

o 

o 

ft 

ft 

ft 

ft 

ft 

UJ  K 

u» 

K  i 

tt 

CM 

CJ 

CM 

^  a 

ft 

CD 

n 

tt  ■ 

D 

D  N 

lA 

O  N 

S 

< 

V 

l/>  ■ 

(9 

UJ  ■ 

Z 

< 

«J  K 

O 

o 

D  x 

K 

o 

5  > 

K 

Q 

o 

o 

o  • 

o 

o 

o 

o 

o 

o 

Q 

o 

Q 

o 

o 

O 

<  H 

O 

in 

m 

ID 

^  a 

CM 

CM 

CM 

o 

o 

o 

a 

o 

o 

z 

U  H 

CD 

(p 

CO 

ft 

^  a 

♦ 

ID 

ft 

ft 

ID 

ID 

ft 

o 

a 

o 

6 

II 

ft 

ft 

CD 

lA 

K  N 

(/) 

z 

O  n 

UJ 

< 

O  n 

U 

z 

z 

U.  M 

< 

H 

w  N 

u. 

Q 

O 

o 

O  a 

0 

o 

Q 

O 

o 

Q 

O 

O 

Q 

Q 

(A 

^  II 

tt 

O 

O 

o 

O  a 

o 

o 

O 

o 

o 

O 

5 

O 

O 

O 

UJ 

(0 

z  « 

3 

CO 

CD 

ft 

ft 

ft 

ft 

ft 

ft 

CD 

ID 

ID 

»- 

(/) 

O  N 

(A 

^  a 

CM 

CM 

CM 

ft 

ft 

ft 

< 

UJ 

M  M 

U 

•J 

n  n 

(0 

^  ID  ID  a 

^  ft 

^  ID 

t«-  ••  CM 

ft 

ID  ft 

CM  ft  >  ft  ft 

ft  ft  CD 

o  o 

tt  CM  tt 

CD 

n 

K 

UI 

z 

UJ  H 

o  o 

o  ^ 

n  n  O  a 

ft  CD  ft 

O  ft 

ft  o 

n  10  CO  n  o 

d  d  ft 

CM  ft 

ft  O  ft 

ID  d 

M 

Ui 

tt  z 

M 

CM 

m 

ID 

CM  n  a 

CD 

^  ID 

CM  ft 

ft  ••  ft  ft 

ft  ID 

tt  ^ 

CM  •- 

CM 

o 

u.  C9 

Z 

< 

t  »H 

V 

1 

tt 

Z  UJ 

o 

U)  3 

< 

- 

CN 

I 

in 

n  CM 

m 

CM  ft  ID  ft  a 

a  O 

ft  « 

O  •  M 

CM  CD 

ft  CM 

ft  CM  ft  ft 

«  O  0) 

tt  CM 

ft  ft  o 

ft  ft 

UJ 

O 

H- 

t-4 

M 

CM  (A 

ft 

ft  ID  n  O  a 

CD  ft 

CD  ^ 

UI  ft  ft  ft 

ft  ID 

^  ft 

O  O  M  •- 

CM  ^  ID 

O  ft 

CD  d 

-  o 

O 

UJ 

z 

n 

<0 

c- 

O  ^  n  a 

U  ft  ft 

ft  ft 

ID  CM 

ft  CM  ID  ft 

tt  tt 

ft  •“ 

•-  CM 

CO 

Z 

3 

^  a 

< 

CM 

ft 

c 

tt 

>■ 

H* 

tt 

Q 

•H  ■ 

m 

z 

z 

< 

< 

Z  a 

< 

Oft  Z 

ft 

ft 

tt  «A 

tt 

Z 

z 

lA  O  a 

Z  M 

lA 

M  Z  U>  O 

Z  lA 

Z  lA 

lA  O  M 

o 

lA  (A 

lA 

M 

3  lA  a 

3 

3 

UI  M  3  (A 

•H  3 

M  3 

3  tt  tt 

u. 

•N  3 

M 

UJ 

•1 

UI  O  a 

UI 

UI 

ft  -1  UJ  D 

^  UJ 

«i  UI 

UJ  M  > 

M 

•J  UJ 

.1 

h> 

<  3 

<  3 

3 

Z  ft  3  a 

<  Z 

Z 

-J  ft  Z  K 

-  z 

ft  Z 

Z  K  >  tf> 

tt  3 

3 

>->  z 

M 

>•  z 

>  O 

>  O 

O 

•  M  <  o  a 

>  M 

•  M 

ft  >  «  ft 

> 

> 

•  M  UJ  O  3 

.  UJ  O 

•  O 

•  X 

•  X 

z  o 

Z  tt 

Z  K 

ft 

&  Z  Z  ft  a 

Z  S 

a  z 

X  Z  S  Z 

z  s 

z  z 

tt  Z  tt  tt  ^ 

tt  tt  tt 

tt  tt 

tt  UI  Z 

tt  UJ 

a  X 

tt 

ft 

ft 

&  <  U  ft  a 

< 

ft  < 

UI  ft  o 

ft 

ft 

tt  <  lA  tt  ft 

tt  (A  tt 

tt  tt 

tt  ^  ft 

tt  .J 

o  < 

<  < 

2 

CA  ft  M  <  a 

<  ft 

CA  ft 

ft  tt  M 

ft  K 

ft  « 

lA  tt  O  ft  tt 

lA  O  ft 

lA  ft 

lA  U»  tt 

lA  U. 

tt  K 

-1  z 

-J  z 

z 

O  ft  Z  a 

•J  o 

o 

.  u  ft  ff 

^  O 

^  o 

O  N  Z 

N  Z 

Z 

ft 

o 

N 

•1 

<  a 

ft 

o  ^ 

«J 

ft 

ft 

ft 

ft  lA 

ft  lA 

< 

UJ  * 

UI  • 

ft  •  •  a 

UJ  • 

ft  • 

M  UI  •  • 

Ui  • 

UI  • 

tt  •  '  >  z 

tt  ■  > 

K  • 

B  ft  • 

tt  ft 

z 

♦-  H 

K  H 

<  H  f-  H  a 

f.  H 

s  ^ 

tt 

>  > 

>  > 

ft  tt  tt  >  z 

ft  tt  tt 

ft  tt 

ft  3  tt 

ft  3 

•JO 

s  o 

O 

Z  O  O  O  a 

a  o 

Z  o 

>•-10  0 

O 

M  O 

z  o  o  o  « 

zoo 

Z  o 

Z  ft  O 

Z  ft 

z  a 

Z  0. 

ft 

o  a  a  &  a 

z  a 

o  a 

Z  Z  a  a 

Z  tt 

Z  tt 

O  tt  tt  tt  N 

O  tt  tt 

O  tt 

u  Z  o. 

o  z 

z  ^ 

o 

tfl 

ID 

^  a 

ft 

CM 

CM 

CM 

ID 

ID 

ID 

tt 

tt 

a  ►- 

UJ  u. 

CD  K 

« 

ft 

CO 

ft 

ft 

CD 

CD 

n 

CD 

CD 

flO 

Q  w 

tt 

0) 

ft 

ft 

CO  a 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

CD 

O 

o 

(A 

UI 

II 

n 

ft  a 

ft 

ID 

ft 

ft 

ft 

ft 

ft 

ft 

tt 

tt 

• 

UI 

3 

CM 

CM 

CM 

CM  a 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

H 

H 

O 

O 

ft 

ft 

09  a 

ft 

ft 

CD 

ft 

ft 

CO 

CD 

CO 

CO 

CO 

i/> 

Z  < 

-I 

o 

ft 

ft 

ft  a 

ft 

ft 

ft 

ft 

ft 

0) 

ft 

ft 

ft 

ft 

D 

<  z 

V 

^  a 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

O 

tt  M 

3 

o  o 

» 

0) 

ft 

ft 

CM  a 

CM 

CM 

CM 

CM 

CM 

0) 

ft 

ft 

CM 

CM 

< 

u  tt 

tt 

(D 

ft 

ft 

a 

K 

CO 

ft 

ft 

> 

tt 

tt 

o 

O 

1 

o 

UJ 

ID 

ID 

ID 

ft  a 

ft 

ft 

ft 

ft 

ft 

ID 

ID 

ID 

ft 

ft 

> 

o 

0. 

0) 

$ 

ft 

ft  a 

9* 

ft 

s 

S> 

9> 

ft 

ft 

u 

a 

O 

o 

o 

2  ' 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

D 

r> 

n 

n 

n  a 

CD 

CD 

CD 

r> 

CD 

ft 

CD 

CD 

n 

CD 

"3 

UJ 

K 

• 

< 

< 

u 

♦- 

< 

~t  o 

•• 

CM 

n 

^  ■ 

CM 

CD 

CM 

CD 

CM 

CD 

CM 

O 

0.  z 

p  • 

ss 

flO 


ft 

a 

Z 

a 

3 

lA 

a 

ft 

a 

u. 

a 

B 

a 

M 

a 

ft 

tt 

a 

•J 

UI 

a 

o 

> 

a 

■ 

tt 

a 

tt 

a 

lA 

H  O 


-H 


309602  498270  3.7  CHARA  SPP.  77.4  15.4  1500 


NAJAS  FLEXILIS 


N 

R 

R 

R 

R 

N 

R 

R 

■ 

R 

R 

H 

R 

R 

u 

N 

R 

R 

R 

II 

N 

o 

O 

o 

P) 

P) 

n 

00 

CD 

00 

R 

P* 

R 

P* 

R 

P» 

in 

in 

II 

in 

N 

U 

R 

R 

N 

b 

6 

d 

o 

d 

b 

U 

d 

R 

b 

R 

b 

d 

N 

b 

N 

b 

N 

R 

R 

R 

N 

R 

R 

R 

N 

R 

N 

R 

R 

R 

M 

R 

H 

R 

R 

H 

N 

R 

M 

R 

R 

R 

R 

N 

H 

H 

R 

R 

N 

n 

r> 

P) 

IP 

IP 

IP 

CD 

CO 

00 

R 

o 

R 

o 

R 

o 

IP 

R 

IP 

II 

IP 

1 

R 

R 

R 

N 

b 

d 

d 

o 

d 

b 

R 

H 

*“ 

R 

b 

M 

b 

II 

b 

N 

R 

R 

R 

N 

9 

R 

R 

R 

R 

N 

N 

R 

R 

R 

R 

R 

N 

R 

R 

R 

R 

R 

N 

R 

a 

R 

R 

R 

N 

■ 

H 

R 

R 

n 

N 

R 

R 

R 

R 

M 

N 

R 

■ 

tt 

R 

K 

R 

R 

R 

R 

n 

Q 

Q 

Q 

Q 

o 

o 

o 

Q 

o 

R 

o 

H 

o 

R 

o 

Q 

R 

Q 

R 

Q 

« 

o 

o 

O 

o 

o 

o 

o 

O 

o 

■ 

in 

R 

tf) 

R 

in 

o 

R 

o 

M 

o 

N 

n 

r) 

P) 

0) 

0) 

9) 

p* 

p» 

p- 

R 

p> 

fl 

P) 

R 

p> 

in 

H 

in 

tt 

tn 

H 

d 

d 

d 

R 

R 

R 

p> 

R 

P) 

R 

p) 

N 

R 

R 

R 

R 

R 

N 

R 

R 

R 

R 

H 

N 

R 

R 

R 

R 

N 

R 

R 

R 

R 

N 

Q 

O 

Q 

Q 

Q 

Q 

Q 

Q 

Q 

1 

Q 

R 

o 

R 

o 

o 

R 

o 

O 

H 

o 

o 

o 

O 

O 

O 

O 

O 

O 

R 

o 

R 

o 

R 

o 

o 

R 

o 

H 

o 

N 

If) 

in 

m 

d 

d 

d 

IP 

IP 

IP 

■ 

H 

Q 

R 

Q 

tf) 

R 

in 

M 

in 

i 

a 

C4 

d 

P) 

P) 

w 

tf 

tf 

tf 

R 

R 

R 

p) 

U 

p) 

H 

P) 

N 

R 

R 

R 

R 

N 

M 

R 

R 

R 

R 

R 

o 

■ 

0>O 

CO  n  ^ 

p)  d  ^ 

IP  d 

CO  P)  d  in 

P>  CO  d 

P) 

tf)  P- 

tf  at 

R 

CR  in 

R 

CO  CD  d 

H 

fc  BO 

p  p-  p)  IP 

R 

ft  P) 

11 

P)  tf 

N 

R 

R 

R 

R 

n 

It 

tp  ^  n 

»  O  0> 

O  IP 

n 

CO  n  O 

p)  O  CO  ^ 

to  b 

d 

P> 

IP  ^ 

R 

CO  Ip 

R 

b  ft  b 

R 

on  O 

b  b  p  in 

R 

O  d 

II 

CO  IP 

M 

tf)  Oi 

P* 

p)  ^ 

^  ^  p)  d 

d 

d 

R 

d 

R 

p- 

R 

IP 

u 

H 

p 

H 

d  tn 

N 

R 

R 

R 

II 

N 

R 

R 

R 

N 

H 

H 

R 

R 

H 

II 

II 

■ 

R 

R 

tt 

tt 

N 

R 

R 

R 

n 

R 

R 

II 

R 

N 

R 

R 

R 

It 

N 

n 

R 

R 

(0 

N 

CO  n  <n 

h*  <0  n 

K  P) 

P)  in  P) 

r>  O  if>  O 

n  CO  in  ^ 

•“ 

0) 

tf)  o 

R 

CD  tf 

N 

d  O  P> 

R 

r>  to  o 

ft  B>  CD  ID 

R 

O  d 

H 

d  ID 

N 

N 

R 

R 

R 

R 

^ 

^  b  to 

O  O  CO 

0)  b 

^  ^  O  d 

CO  IP  P> 

p* 

tf .  tf 

d  p> 

ft  IP  00 

R 

p)  d  o 

U 

b  IP  - 

w-  b  o  IP 

R 

in  - 

R 

P  00 

H 

C4 

<0  <*) 

P- 

d  o 

^ 

CO  ^  d 

CO 

d 

ft 

R 

U  P> 

H 

•• 

R 

CO 

II 

d 

ft 

It 

n  ID 

N 

M 

R 

< 

R 

R 

N 

N 

R 

n 

ft 

R 

R 

II 

H 

H 

K 

H 

R 

H 

II 

R 

R 

R 

H 

II 

• 

R 

n 

R 

II 

■ 

R 

R 

R 

R 

R 

R 

R 

R 

R 

s 

z 

•iCt 

M 

R 

R 

R 

ft 

M 

II 

M 

tt 

N« 

N 

tt 

or 

2 

2 

■ 

R 

tf 

R 

ft 

2 

R 

2 

Z 

N 

o 

V) 

O 

in 

in  o 

in  o 

in 

in 

R 

in 

R 

2  m 

R 

cn  Z 

in  o 

n 

O 

O 

3 

R 

u. 

R 

ft 

3 

o  m 

z  m 

D 

o 

R 

3 

H 

R 

O  tf 

o  in 

R 

in 

» 

in 

UJ 

R 

U 

ft 

ft  o 

ft  o 

ft 

n 

ft 

R 

ft 

R 

mi  ft 

• 

ft 

ft  o 

R 

o 

R 

O 

2 

U 

a  9 

M  30 

ft  31 

z  s 

2  ft  Z 

2  ft  Z 

z 

2 

a 

2  Z 

H 

<  Z  » 

R 

2  < 

2  ft  Z 

R 

ft 

tt 

ft 

R 

.  O 

•  X  o 

.  uj  o 

.  o 

.  M  <  O 

*  <  Q 

R 

►  *-  o 

R 

>  •-  o 

R 

>  tm  tm 

•  “  <  o 

H 

•  < 

R 

*  < 

2 

R 

ft  K  (X 

ft  w  a 

ft  K  ft 

ft  Z  ft 

0.  s  z  a 

ft  Z  X  ft 

ft 

ft  Z 

H 

0.  z 

R 

ft  Z  ft 

R 

Z  Z  K 

R 

0.  z  a: 

ft  Z  X  ft 

R 

ft  X 

ft  X 

< 

• 

a,  (A  oc 

ft  ^  CK 

ft  in  ft 

ft  <  ft 

ft  RC  U  ft 

ft  <  U  ft 

ft 

n 

ft  tf 

ft  < 

R 

ft  tf  ft 

H 

<  ft 

R 

ft  tf  ft 

ft  <  U  ft 

R 

ft  u 

II 

ft  o 

ft 

(/)  o  < 

in  ft  < 

(n  o  < 

in  ft  ^ 

m  ft  M  < 

in  ft  M  < 

in 

in  ft 

in  ft 

R 

in  ft  < 

H 

tf  ft  tf 

N 

in  ft  2 

in  oc  M  < 

R 

m  »-• 

in 

<3 

R 

M  2 

z 

d  2 

O  2 

R 

O  K  Z 

O  ft  2 

O 

O 

R 

O  2 

R 

mJXP  Z 

R 

o  in 

O  ft  2 

ft 

tt 

ft 

R 

< 

<  in 

< 

< 

< 

< 

tf 

tf 

< 

R 

< 

R 

tt 

tf  « 

tf 

H 

tf 

II 

tf 

M 

ft  '  • 

ft  <  • 

ft  •  * 

ft  •  • 

flC  •  •  • 

ft  •  •  • 

ft 

ft  • 

ft  ' 

■ 

ft  ■  ' 

R 

lit  .  . 

H 

ft  •  mi 

a  •  •  • 

R 

ft  • 

H 

ft  • 

h- 

R 

<  H  H 

^  -3 

<  H  »- 

<  H  H 

^  R-  •-  »- 

tf 

tf  w 

tf  K 

R 

<  p-  ♦- 

R 

K  P  ♦- 

« 

tf  K  ^ 

tf  p  p  p 

R 

<  p 

H 

tf  p 

o 

X  o  o 

X  <  O 

ZOO 

ZOO 

z  o  o  o 

z  o  o  o 

T 

z  O 

X  o 

R 

zoo 

h-  o  O 

H 

Z  O  tf 

X  o  o  o 

n 

X  o 

II 

X  o 

ft 

R 

U  ft  ft 

U  Z  ft 

U  ft  ft 

O  ft  ft 

U  ft  ft  ft 

U  ft  ft  ft 

o 

O  ft 

U  ft 

R 

O  ft  ft 

R 

Z  ft  ft 

II 

O  ft  > 

O  ft  ft  ft 

n 

O  ft 

n 

U  ft 

R 

R 

R 

■ 

R 

R 

■ 

R 

N 

H 

R 

CO 

CO 

CO 

O 

o 

5 

o 

R 

R 

1 

o 

o 

N 

o 

R 

R 

R 

tt 

tt 

R 

n 

P) 

P) 

d 

d 

d 

P) 

p) 

P) 

R 

tf 

R 

tf 

« 

tf 

d 

R 

d 

R 

d 

R 

H 

N 

H 

N 

R 

1 

H 

R 

R 

N 

R 

tf) 

in 

tf) 

o 

o 

o 

P* 

p* 

p^ 

R 

P) 

R 

P> 

R 

P) 

p 

R 

p 

II 

p 

N 

(p 

IP 

IP 

p. 

p*. 

p* 

IP 

IP 

IP 

■ 

p* 

R 

P 

H 

p 

p 

R 

p 

II 

p 

R 

n 

d 

d 

d 

d 

d 

d 

d 

d 

R 

d 

R 

d 

« 

d 

d 

H 

d 

II 

d 

R 

CD 

CO 

CO 

CO 

CD 

CO 

CD 

CD 

00 

00 

H 

CO 

M 

00 

00 

R 

CO 

fi 

CO 

H 

0) 

0) 

0) 

9) 

0) 

at 

at 

a> 

ft 

R 

ft 

R 

ft 

R 

ft 

ft 

N 

ft 

ft 

R 

■tf- 

tf 

tf 

tf 

R 

tf 

R 

tf 

R 

tf 

tf 

R 

tf 

tt 

tf 

R 

R 

R 

R 

N 

R 

n 

p) 

(1 

P9 

tf- 

m 

in 

in 

1 

CD 

H 

CO 

R 

CD 

n 

n 

P) 

R 

P) 

0) 

0) 

0) 

CO 

CO 

CO 

9 

CO 

CD 

R 

O 

H 

o 

R 

o 

O 

tt 

C 

R 

o 

R 

in 

in 

tf) 

tf) 

tf) 

tf) 

in 

m 

tf) 

R 

IT 

R 

IP 

R 

IP 

IP 

R 

IP 

R 

ID 

0) 

0) 

9 

9 

o> 

o> 

ft 

R 

ft 

R 

ft 

R 

ft 

ft 

R 

ft 

R 

O 

o 

o 

o 

o 

o 

o 

o 

O 

H 

O 

R 

o 

R 

o 

O 

o 

o 

R 

r> 

P) 

n 

n 

p) 

P) 

p) 

p) 

II 

P) 

R 

P) 

p> 

P) 

P) 

If 

P) 

R 

P) 

H 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

H 

R 

R 

R 

R 

R 

R 

R 

If 

R 

•» 

d 

pj 

d 

P> 

tf 

in 

IP 

R 

R 

d 

R 

n 

d 

P) 

R 

H 

■ 

R 

H 

L-f^ 


POT.  NARROW 


F 


M 

R 

U 

R 

M 

R 

R 

R 

R 

R 

P* 

P^ 

P^ 

P- 

P* 

P- 

P* 

R 

H 

o 

R 

6 

R 

O 

d 

d 

d 

d 

d 

d 

d 

d 

d 

R 

R 

R 

R 

R 

R 

R 

H 

R 

R 

R 

R 

• 

R 

• 

R 

to 

A 

A 

A 

A 

A 

A 

A 

A 

A 

R 

o 

R 

6 

R 

o 

d 

d 

d 

d 

d 

d 

d 

d 

d 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

Q 

R 

o 

H 

Q 

o 

o 

o 

o 

o 

o 

o 

Q 

o 

O 

R 

o 

R 

o 

A 

A 

A 

II 

o 

o 

5 

r- 

R 

K 

R 

A 

A 

A 

A 

A 

A 

n 

R 

R 

H 

R 

R 

N 

R 

R 

R 

O 

R 

Q 

R 

o 

O 

O 

O 

o 

Q 

A 

Q 

o 

p 

O 

R 

O 

R 

o 

O 

O 

O 

o 

O 

O 

O 

o 

o 

r> 

R 

P) 

R 

p> 

A 

A 

A 

A 

A 

A 

n 

w 

R 

PJ 

n 

CM 

A 

A 

A 

A 

A 

R 

R 

R 

R 

tn 

R 

P>  A 

R 

A 

O  A 

^  T 

A  P»  P*- 

A  ^  A  A 

^  A  A 

A  ^ 

A  A 

U 

4  •  .  . 

(0 

R 

Pi  O 

R 

CM 

A  O 

P-  O 

o  o 

p-  d 

^  A  A  O 

^  A  A 

A  O 

A  A 

A 

n 

R 

R 

P) 

A 

A 

P*  o 

A  A 

O  ^  A 

A 

A 

H 

H 

R 

A  ^ 

II 

R 

H 

II 

M 

M 

U 

II 

N 

R 

U 

H 

N 

11 

N 

tt 

N 

H 

II 

p) 

U 

in  ^ 

II 

o 

M 

O  - 

A  A 

—  A 

□ 

A  P-^ 

AAA 

A  •- 

A  O 

O 

N 

M 

n 

n 

N 

flO 

R 

o  ^ 

A 

^  O  u) 

IS  o 

P-  O 

□ 

□ 

A  A  A  n  O 

A  d  P^ 

A  d 

A  A 

A  tt  ui 

N 

o 

R 

n 

O 

^  o 

A 

P- 

A  A 

^  O  A  A 

AAA 

A 

A  ^ 

n 

O  A  A 

■ 

R 

< 

A  ^ 

< 

A 

^  < 

N 

H 

tt 

tt 

tt  K 

II 

¥- 

P- 

♦-  K 

M 

H 

R 

n 

u 

U 

H 

N 

li 

Z 

•*4 

II 

tt 

Z  ■ 

Z 

II 

(/) 

iA 

A 

A 

o 

A  A  O  tt 

o 

A 

A 

A 

N 

N 

3 

A 

D  A  tt 

A 

»ii« 

3 

Ul 

•1 

•4 

-J  A  Q  A 

O 

UJ 

-J 

H 

Z 

tt  9 

••zee 

tt  » 

N« 

z 

W 

•  M 

•  X  o 

•  X 

•  X 

•  A  O 

•  X  •-  Ml  < 

•  <  o 

•  K 

>  M 

'  X  o 

N 

& 

A.  Z 

a 

0.  A  tt 

&  A 

tt  A 

tt  H  « 

Ol  UI  Z  X  » 

tt  Z  CK 

tt  m 

tt  z 

tt  tt  tt 

N 

& 

a  < 

a 

0.  A  tt 

a  A 

tt  A 

tt  A  tt 

&  A  Ml  Utt 

tt  A  tt 

tt  iJ 

tt  < 

tt  ^  tt 

i 

</) 

A  a 

A 

A  A  < 

A  A 

A  A 

A  O  < 

A  tt  < 

A  M  MC 

A  tt 

A  tt 

A  tt  < 

M 

o 

z 

N  Z 

(9  tt  1- 

tt  z 

(9 

Z 

• 

< 

< 

< 

<  A 

<  A 

<  A 

< 

^  A 

«( 

MC  A 

< 

<  A 

a 

ct  • 

tt 

tt  <  ' 

tt  < 

tt  < 

K  '  • 

tt  <  •  •  M 

tt  *  • 

tt  < 

tt  • 

tt  A  • 

V 

< 

<  H 

< 

<  *3  H 

< 

<  K  H 

<  -D  K  ►-  o 

«  H  H 

<  K 

<  3  K 

H 

X 

X  o 

X 

z  «  o 

^  3 

I  3 

X  o  o 

z  a  o  o  < 

zoo 

z  < 

z  o 

X  <  O 

II 

o 

u  a 

o 

u  z  a. 

u  z 

o  z 

U  tt  tt 

U  Z  tt  tt  A 

U  tt  tt 

A  Z 

U  tt 

u  Z  a 

i 

N 

M 

in 

m 

A 

o 

o 

o 

o 

o 

o 

A 

A 

A 

II 

« 

CM 

PM 

A 

A 

A 

A 

A 

A 

A 

A 

A 

N 

R 

n 

n 

n 

n 

n 

A 

A 

V 

o 

o 

o 

M 

p* 

p- 

A 

A 

A 

A 

A 

A 

A 

A 

A 

CN 

CM 

CM 

CM 

A 

A 

A 

A 

A 

A 

A 

A 

flO 

00 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

0) 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

M 

MP 

n 

N 

R 

O 

O 

O 

o 

o 

o 

A 

A 

A 

o 

o 

O 

CM 

A 

A 

A 

A 

A 

R 

IP 

n 

IP 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

M 

0) 

A 

A 

A 

A 

A 

A 

A 

A 

A 

9 

A 

n 

o 

O 

o 

O 

n 

O 

O 

O 

o 

O 

O 

o 

O 

11 

n 

P) 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

N 

n 

R 

H 

M 

R 

H 

R 

n 

A 

A 

A 

A 

A 

A 

A 

A 

R 

o 

) 


Z-  57 


POT.  RICHAROSONI 


309951  498657  8.0  POT.  RICHAROSONI  95.1  76.2  550  230  1.6  0.2 

POT  NARROW  10.8  8.8 


H 

• 

tt 

11 

H 

N 

tt 

R 

N 

■ 

n 

R 

H 

i 

N 

R 

CN 

W 

H 

CM 

CM 

CO 

CO 

n 

0 

■ 

0 

0 

r- 

r- 

0 

0 

K 

■ 

tt 

c 

d 

N 

d 

■ 

o 

II 

d 

o 

O 

O 

d 

H 

d 

il 

M 

■ 

M 

M 

M 

N 

II 

i 

M 

M 

n 

H 

M 

N 

H 

N 

M 

N 

II 

N 

II 

K 

N 

N 

N 

i 

H 

M 

II 

IP 

U 

0> 

0) 

0) 

CO 

CO 

CO 

■ 

< 

N 

0 

H 

0 

H 

N 

M 

N 

M 

n 

N 

M 

n 

CM 

CM 

i 

N 

N 

II 

N 

■ 

N 

M 

II 

II 

■ 

II 

N 

a 

f 

M 

M 

N 

II 

■ 

M 

N 

M 

11 

■ 

H 

N 

N 

N 

n 

■ 

M 

N 

N 

M 

■ 

tl 

II 

N 

M 

■ 

H 

II 

N 

N 

M 

M 

H 

H 

o 

o 

W 

o 

o 

o 

Q 

g 

o 

Q 

■ 

o 

g 

Q 

ft 

Q 

N 

Q 

H 

N 

r) 

C) 

H 

ID 

ID 

ID 

o 

o 

o 

o 

■ 

o 

o 

5 

ft 

( ) 

ft 

N 

ft 

H 

cs 

M 

H 

in 

tf) 

in 

CM 

CM 

CM 

0 

■ 

0 

0 

o 

Q 

IT 

o 

M 

N 

« 

CM 

CM 

■ 

R 

11 

M 

1 

M 

H 

M 

■ 

tt 

N 

■ 

M 

H 

■ 

tt 

U 

II 

O 

O 

o 

O 

o 

g 

g 

o 

o 

■ 

g 

g 

g 

g 

g 

g 

M 

g 

K 

N 

in 

in 

O 

O 

o 

o 

o 

o 

o 

i 

o 

o 

o 

o 

o 

o 

« 

o 

II 

II 

in 

N 

in 

ID 

ID 

ID 

0 

■ 

0 

0 

0 

0 

0 

0 

R 

0 

N 

N 

CO 

CO 

CO 

n 

■ 

0 

0 

1^ 

0 

II 

0 

M 

tt 

■ 

« 

M 

M 

■ 

« 

M 

H 

in  o 

m  in  ^ 

O  ^  a 

CO 

0) 

ID  K  ID 

0  0 

C^  0  0  0 

■ 

0 

0  O  0  0 

r* 

0 

«  O  0 

tt 

0 

H 

N 

■ 

H 

B 

p>  « 

d  ^ 

CM  O 

ID  Oi 

O 

ID  ID 

CM  0 

V  V  0 

« 

0 

—  0  O  0 

0 

0 

0 

P*  oo 

N 

0  0 

R 

II 

D 

0) 

CO 

CO 

in 

o 

o 

0 

0  ^  ^ 

■ 

0 

0  V 

0 

0 

0  0 

M 

0 

R 

■ 

CM 

M 

II 

N 

■ 

tt 

11 

II 

tt 

H 

N 

■ 

M 

n 

N 

• 

M 

H 

II 

i 

R 

IT 

• 

M 

N 

M 

■ 

M 

m  ^  ID 

CO  ID  in 

CO 

f«i 

CO 

A  0 

1^  ^  CM 

■ 

0 

0 

0 

h* 

5 

3 

0 

H 

0  0 

H 

Ui  0  ^ 

■ 

N 

tt 

M 

111  «  o 

0)  ci 

ID  o  ^ 

c 

Ui  UI 

f- 

CM 

0  ^  0 

■ 

0 

0  0  O  0 

0 

0 

0 

P-  0 

H 

0  0 

N 

u 

in 

n  M 

CO 

CD 

o  u  u 

CO 

CO 

o  in 

^ 

■ 

0 

0  0 

0 

K  0 

M 

0  ^ 

II 

< 

II 

<  < 

< 

N 

0 

•- 

tt 

N 

a 

ec  tt 

tt 

■ 

H 

H 

H 

K  K 

M 

H 

H 

H 

■ 

M 

« 

M 

tl 

• 

tt 

II 

N 

■ 

N 

N 

M 

H 

■ 

II 

M 

M 

M 

■ 

M 

M 

K 

R 

M 

2 

<  z 

< 

s  s 

tt 

2 

<  2 

0 

H 

M 

o 

z  o 

in 

in 

in 

in 

z  m 

Z  0  O 

• 

O 

Z  0  o 

0 

II 

0 

tt 

II 

</) 

M«  in 

3 

3 

3 

3 

«  3 

•^3  0 

M 

0 

«  3  0 

3  K 

N 

3 

tt 

« 

a 

•J  o 

Ui 

Ui 

Ui 

Ui 

•i  Ui 

->  |u  O 

■ 

O 

-1  0  D 

0  H 

tt 

0 

tt 

II 

tt  » 

<oc^ 

2  » 

2  2 

Z 

2  2 

4  2 

<  Z  tt  » 

« 

a 

«  2  K  2 

Z  »  0 

N 

Z  3t 

M 

M 

<  o 

>  <  o 

• «  o 

•  ►M  O 

M 

M  O 

•  > 

>  «  ^  O 

tt 

5 

>  ••  «  O 

O  3 

B 

^  O 

N 

M 

&  X  CK 

X  X  a 

a  z  a 

& 

a  s  tt 

a  s 

a  z  tt 

a.  X  Z 

Z  Z  X  tt 

tt 

Z 

Z  Z  X  K 

a 

a 

a 

Z  tt  -1 

II 

Z  tt 

II 

11 

a 

o  « 

o  a 

a.  <  tt 

a 

a  <  tt 

a 

< 

a 

<  tt 

a  < 

<  o  oc 

H 

u 

<  U  tf 

a 

a 

a 

<  tt  << 

« 

<  tt 

M 

M 

(/) 

< 

<  •-«  < 

in  Qc  < 

in 

in  tt  < 

in  tt 

in  tt  < 

0  «  tt 

<  tt  »-•  < 

t 

m 

<  Cf»^  ^ 

0 

0 

0 

tt  <  a 

« 

tt  < 

H 

H 

a  z 

-j  a  z 

o  z 

o  z 

o 

o  z 

o 

•J  O  tt  z 

■ 

tt 

-1  U  K  2 

o  z 

B 

o  z 

N 

n 

< 

-j 

< 

< 

< 

< 

< 

<  ^ 

■ 

•J 

< 

< 

< 

M 

N 

a 

UJ  .  . 

tt  *  • 

a 

tt  *  • 

tt 

tt 

tt  Ui  ’ 

Ui  >  .  1 

■ 

Ui  .  1  1 

tt 

tt 

K 

•  '  2 

R 

N 

< 

K  K 

<  K  H 

< 

<  H  K 

< 

1- 

< 

<  »- 

»-  K  H  K 

■ 

H- 

K  K  H  K 

< 

II 

< 

< 

K  z 

N 

»-  H- 

N 

X  o  o 

•->  o  o 

X  o  o 

X 

X  o  o 

X  o 

zoo 

Z  W  o 

2  0  0  0 

R 

O 

M  o  o  o 

z 

z 

Z 

o  o  < 

N 

o  o 

N 

II 

u  Q.  a 

z  a  a 

o  a  a 

u 

u  a  a 

u 

a 

u  a  a 

u  z  a 

z  a  a  a 

■ 

a 

Z  a  a  a 

o 

u 

U 

a  a  N 

M 

a  a 

R 

II 

• 

■ 

N 

N 

H 

N 

« 

N 

o 

o 

o 

o 

o 

o 

o 

o 

o 

N 

o 

o 

o 

o 

o 

0 

N 

0 

II 

n 

II 

tt 

flO 

CO 

ID 

ID 

ID 

in 

in 

0 

0 

R 

0 

0 

0 

0 

0 

N 

n 

tt 

R 

« 

R 

tt 

M 

M 

H 

n 

f** 

CO 

CO 

0 

tt 

0 

K 

0 

« 

II 

in 

II 

in 

ID 

ID 

ID 

in 

in 

m 

0 

tt 

0 

0 

0 

0 

0 

0 

R 

0 

ID 

N 

(D 

CO 

CO 

CO 

10 

ID 

0 

0 

II 

0 

0 

0 

0 

0 

0 

N 

0 

H 

eo 

N 

CO 

CO 

CO 

CO 

CO 

CO 

0 

0 

tt 

0 

0 

0 

0 

0 

0 

M 

0 

H 

H 

0> 

11 

0> 

0) 

0) 

0) 

0) 

01 

0 

0 

tt 

0 

0 

0 

0 

0 

0 

N 

0 

M 

II 

N 

MT 

tt 

« 

•O’ 

N 

It 

N 

tt 

H 

tt 

n 

n 

in 

in 

in 

in 

in 

0 

CM 

tt 

0 

0 

0 

0 

0 

0 

R 

0 

II 

in 

II 

in 

MT 

Mf 

n 

K 

tt 

r*- 

r** 

n 

r«- 

0 

M 

0 

0) 

w 

o> 

0) 

0) 

0) 

0) 

0) 

0 

0 

« 

0 

0 

0 

0 

0 

0 

M 

0 

M 

n 

at 

n 

0) 

0) 

ot 

0) 

0) 

0) 

0 

S 

II 

9 

0 

0 

0 

9> 

0 

M 

0 

R 

N 

o 

n 

o 

O 

o 

o 

o 

o 

O 

O 

» 

O 

o 

O 

o 

o 

O 

It 

o 

II 

II 

w 

N 

CO 

CO 

n 

CO 

CO 

CO 

CO 

0 

tt 

0 

0 

0 

0 

0 

0 

B 

0 

H 

N 

H 

R 

R 

N 

H 

II 

tt 

M 

• 

N 

n 

11 

tt 

fi 

N 

IT 

« 

II 

tt 

R 

II 

N 

H 

• 

R 

« 

M 

n 

ff 

CO 

U 

CM 

CO 

m 

0 

tt 

0 

0 

0 

0 

R 

0 

H 

N 

N 

M 

tt 

R 

H 

L  -  fr 


309963  498665  4.5  POT.  GRAMINEUS  47.4  35.4  2800 


POT.  NARROW  64. B  53. 

NITELLOP.  OBTUSA  TRACE 


SUBMERSED  MACROPHYTE  PONAR  DATA.  JULY-AUGUST.  1984  NOTE:  i.  (-)  INDICATES  MISSING  DATA 

2.  TRACE  •  LESS  THAN  O.CX>1  G/M2 


—«•  i 

•  i  s 

UNO 

CO 

0 

H  0 

r- 

lO  N  H 

o 

6 

N  O 

d 

d 

d 

d 

d 

d 

^  N  O 

•  N  m 

H  H 

Ik  ■ 

w  N  UJ 

H*  N  U 

z  ■  < 

■  ^ 

0 

0 

0 

0 

0 

0 

tt  H  a 

I 

d 

d 

d 

d 

d 

d 

tt  ■  o 

3  N  <0 

U  ■ 

10  ■ 

ui  H  z 

-1  ■  5 

O  N  H 

Z  H  H 

o 

Q 

•  o 

o 

Q 

Q 

o 

o 

o 

<  N  O 

o 

0 

■  0 

o 

o 

o 

h- 

UNO 

CN 

CM 

■  CM 

n 

H  H 

O  H  lii 

O  N  U 

Ik  I  < 

w  ■  Ik 

P 

P 

"  Q 

p 

p 

p 

p 

p 

P 

»-  N  tt 

O 

O 

■  O 

O 

o 

o 

6 

o 

o 

X  N  3 

to 

0 

N  0 

0 

0 

0 

0 

0 

0 

O  ■  10 

(0 

0 

N  0 

0 

0 

0 

0 

0 

0 

M  ■ 

0 

CM  CM 

■  0 

n  O  CM  n 

CM  CM  0 

0  ^  h* 

CM  ^ 

^  o 

^  0 

UI 

•  ♦ 

UJ  K 

0 

CM  ^ 

■  ^ 

^  ^  0  O 

O  O  CM 

Of. 

o  Hi 

0  ^ 

CM  ^ 

tt  Z  oi 

0 

■  « 

CM 

Ik  0  Z 

tt  ^ 

1  1^  V. 

X  ui  (9 

lO  >  w 

< 

H 

Z 

0 

^  oi 

tt  n 

0  0  ^ 

0  0  0-^ 

V  O  O  n 

CM  CM 

to  to 

O  ^ 

o  ^ 

IM  M 

0 

0 

tt  0 

CM  CM  ^ 

O  d  0 

CM  CM  «-  0 

O 

UJ  0  O 

0  CM 

UI  Z 

0 

|k 

tt  0 

CM 

CM 

O  N 

z 

■  ^ 

< 

c 

tt 

>  w 

H- 

a 

a 

tt 

tt  MM 

tt  < 

k4  tt 

Z  tt 

ft 

tt 

z 

z 

Z  W 

tt  z 

UI  0 

Z  UI 

tt  w 

0 

UJ 

tt 

o 

o  z 

tt  o 

0  0  Z  3 

0  O  Z 

0  o  z 

X 

Z 

o 

0 

0  < 

tt  0 

MM  3  <  H> 

M  0  < 

M  Ik  < 

< 

ft 

UI 

o 

Q 

tt  o 

«i  W  0 

-i  o 

mi  m 

0 

0 

MM 

tt 

tt  MC 

tt  ft 

M  z  <  O 

M  tt  < 

M  «  < 

3  < 

3  < 

tt  » 

>  Z 

< 

<  M 

tt  < 

X  M  M 

*  X  < 

•  X  0  M 

ft  M 

•  a  w 

141  Q 

z  o 

X 

X  K 

•  X 

0  Z  tt  • 

ft  0  Z  tt 

ft  0  « 

0  ft 

ft  0  tt 

K  tt 

ft.  X 

u 

O  UI 

■  u 

U  <  UI  ft. 

ft  «J  U  0 

ft  .J  0  0 

MM  0 

ft  0 

0  tt 

o  < 

M 

M  z 

u.  ec  2  o 

0  Ik  M  Z 

0  ft  O  Z 

ft  z 

MM2 

O  19 

tt  K 

tt 

tt  0 

■  tt 

O  0 

tt  0 

N  0 

O  0 

U  0 

N  Z 

u 

MM 

0  M  .J 

<0  M 

<0  m 

WM 

M(  MM 

< 

.  ^ 

<  •  ^  UI 

ft  <  •  ^ 

OC  <  • 

*  ^ 

tt  •  ^ 

z 

H  -J 

N 

3  ♦-  -1  H 

<  3  ^ 

<  3  H  -1 

^  H  ^ 

K  ♦- 

o 

o  < 

tt  o 

<  O  <  *-4 

Z  <  O  < 

X  <  o  < 

o  < 

z  o  < 

o  o 

CL 

ft  > 

tt  ft 

Z  ft  >  z 

U  Z  ft  > 

U  Z  ft  > 

ft  > 

U  ft  > 

ft  ft 

z^ 

H  • 

0 

0 

tt  0 

o 

o 

o 

0 

0 

0 

ft.  H 

UJ  u. 

o 

d 

■  o 

0 

0 

0 

r- 

h* 

O  w 

tt  ^ 

tt 

d 

CM 

tt  CM 

0 

0 

0 

lO  UI 

0 

0 

II  0 

0 

0 

0 

0 

0 

0 

UJ  Z 

A 

A 

*  0 

9 

A 

9 

9 

A 

1-  o 

(*■) 

o 

■  A 

9 

o 

9 

Q 

5 

o 

Z  <  -1 

Q 

■  A 

o 

Q 

o 

Q 

Q 

ft 

<  z 

0 

0 

tt  0 

0 

0 

0 

0 

0 

tt 

o  o 

0 

0 

N  0 

o 

o 

o 

0 

0 

0 

■-I  tt  tt 

0 

0 

N  0 

0 

0 

0 

0 

0 

0 

O  UI 

tt  C* 

N 

r* 

r«» 

o  a 

CM 

CM 

N  CM 

CM 

CM 

CM 

CM 

CM 

CM 

U  ft 

3 

n 

0 

N  0 

0 

0 

0 

0 

0 

0 

UI 

1- 

< 

U 

M 

-*  Q 

CM 

N  0 

0 

0 

CM 

0 

ft  Z 

oi  ^  0  <p  a>  0) 

d  d  tt  d  (p  tf) 


o  o»  n 

d  d  n  d  o>  r«> 


M  Z  K 

Z  K  u 

10  o  o  s 

M  10  < 

•1  p 

M  S  oc  z  < 

>  X  «  IM  O  M 

a  lu  X  H  tt  ft 
a  ^  u  lo  K  w 

(O  Ik  M  o  <  z 

tt  N  Z  lO 
<  lO  M 

K  <  •  '  '  -J 

S"D  H  H  J 

<  O  O  O  < 

u  z  ft.  a  a  > 


VALLISNERIA  AMER 


3127B8  500972  10.0  CHAR*  SPP .  0.7  0.2  3600 


(P 

d 


n  ^  tp 


O  O  to 


CD  0)  n 
O  —  « 


Z  PC 
a  uj 
CO  o  S 

M  4k  < 
•J  M 
M  a  < 
X  Ui  •-« 
4U  H  tt 
^  CO  ttl 
U>  O  2 
N  40 
CO  •-« 
<  ’  ^ 
“D  H-  -I 

<o< 
z  a.  > 


8 


CD  CD  O  40 
OJ  CM  5r 


O  ^  40  O 


r-  CM  « 
^  CM 


s  S 

Z  tt  4U 

oos 

40  u.  < 
40  o  •-< 

3  S  a  < 

Pu  <  4CJ  M 

40  z  K  tt 

*-«  O  40  W 

tt  •N  O  z 
O  PC  40 


o  o  o  < 
a  CL  0.  > 


■ 

■ 

a 

a 

M 

a 

a 

N 

a 

a 

N 

a 

a 

IP* 

ft 

ft 

N 

ft 

II 

O 

M 

o 

a 

O 

a 

o  •  o 

b 

b 

d 

d 

d 

d 

d 

N 

O 

H 

d 

a 

d 

N 

a 

a 

N 

a 

a 

II 

a 

a 

M 

a 

N 

a 

a 

II 

a 

a 

r-*  II 

r* 

o 

o 

o 

CM 

N 

CM 

a 

CM 

a 

cv 

O  ■  o 

d 

d 

b 

d 

II 

O 

a 

o 

II 

d 

M 

a 

a 

N 

a 

M 

a 

a 

N 

a 

a 

1 

a 

II 

a 

a 

N 

a 

a 

N 

M 

a 

a 

Q 

Q 

Q 

o 

o 

o 

o 

« 

O 

a 

o 

a 

o 

O  ■  O 

CM  «  CM 

o 

CM 

o 

CM 

o 

CO 

40 

40 

0 

K 

ft 

a 

ft 

a 

0) 

CM 

CM 

CM 

CM 

ft 

N 

ft 

ft 

a 

ft 

M 

a 

a 

II 

a 

a 

11 

a 

« 

a 

a 

■ 

a 

a 

8  !  2 

Q 

Q 

o 

O 

o 

O 

Q 

N 

O 

a 

Q 

a 

9 

O  M  o 

O 

O 

o 

o 

o 

o 

O 

i 

o 

a 

O 

a 

ft 

«  I-* 

c* 

K 

10 

40 

40 

1** 

■ 

r** 

a 

a 

40 

(D  i  CD 

CD 

CD 

CD 

n 

CD 

ft 

< 

« 

< 

a 

< 

a 

It 

a 

a 

■  CM  a 

O  CD  CM 

40  40  CD 

K  CM  00  40 

ft  40  40 

ft  ft 

<  CM  f** 

CM  CM  ft  40 

N 

5 

0 

9 

2 

a 

ft 

<  < 

a 

CD  «  CM  CM 

<0  CM  CO 

O  O  n  n 

O  «  ^ 

n  OO 

<  CM 

o  o  •-  « 

<tiO>  Or- 

■ 

CM  ft  CM  CD 

a 

<0  ft  40 

a 

ft 

CM  N  CO 

01 

in 

A»» 

ft  < 

» 

CM 

a 

<■ 

II 

^  • 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

40  I  <0  CM 

00  01  ^ 

a 

a 

a 

CM  CM  CD 

<  <  ft  ft 

o  CD 

40  ft 

O  ft  •* 

<  40 

CM  < 

ft 

a 

a 

9 

a 

ft 

in 

^  O  m  00 

a 

a 

a 

in  N  0t  ^ 

CO  CM  CO 

CM  <  <  CD 

ft  ^  ^ 

ft  CD 

O  -  -  K 

in  h- 

CM 

a 

0)  ft 

< 

a 

r-  40  ft 

a 

ft 

M  CM 

01 

40 

^  CM 

CD 

CM 

CM  40 

• 

ft  CM 

ft 

a 

•• 

a 

a 

CM 

a 

a 

a 

a 

a 

a 

II 

• 

a 

a 

a 

■ 

a 

a 

a 

M  «  M  tt 

5  *  “ 

ft 

»  X  fit  < 

ft  < 

PC 

or 

*•4 

Z  8  < 

a 

Z  B 

Z  a 

a 

2  ■  2  4*1 

S  S 

2  t*t 

z  ft  W  CO 

Ui  40 

4*1 

4U 

m  2 

B  Ui  10 

a 

z 

B  UJ 

Z  B  UJ 

z 

o  •  ox 

Q  O  X 

M  5  X 

0  0X3 

X  3 

z 

40  S 

D  5 

O  Z  ft 

a 

ft 

ft  Z 

a 

9  O  Z 

a 

ft 

40  •  40  < 

40  Ik  < 

40  < 

CO  Ck  <  K 

< 

< 

< 

K  10  Ik  <  K 

■ 

K 

4k 

< 

a 

K  4k  < 

u 

K 

O  ■  O 

o 

m 

ft 

<  ft  M 

fO 

a 

<  ft  M 

• 

< 

a 

< 

PC  «  PC  < 

ft  ft  < 

M  ft  < 

ft  ft  <  o 

<  o 

< 

< 

P  B  B  <  O 

a 

P  ft  B  < 

t 

P  B  < 

a 

P 

<  § 

<  UJ 

*  X  <  M 

<  UI  m 

•  M 

.  M 

•  X  O  M 

M  <  UI 

a 

B  UJ 

M 

a 

UI  M 

■ 

M 

X  «  X  s 

X  H  tt 

ft  4aI  z  ft 

Xl-Ot  • 

0,  K  • 

a  B 

B  UI  PC  B 

B  X  B 

a 

B  ft  K  B 

a 

B 

K  B 

a 

B 

U  N  U  lU 

U  40  4U 

a  u  u  UI 

u  CO  ttc  a 

&  UI  a 

CL  UI 

B  -1  B  UI 

40  P 

to  Ui  B 

a 

ft  M  ft  Ui 

a 

ft  ft  Ui 

a 

ft 

P4  ■  M«  Z 

2  O  X 

40  Ik  •-«  Z 

O  Z  O 

CO  2  o 

CO  2 

40  Ik  <  2 

0  2  0 

a 

B  ft  2 

a 

O  2 

a 

oc  «  a  CO 

ft  N  CO 

ft  CO 

ft  N  40  ^ 

40  ^ 

40 

Z  w 

n 

•  B  N  10  .J 

a 

• 

P  N 

ft 

• 

N  ft 

a 

N  M 

<40 

<  M  ^ 

< 

<  lO  •«# 

O 

a 

O 

M 

d 

a 

d 

*  «  *  ^ 

.  .  ^ 

ft  <  •  .J 

«  •  lli 

tt  ^  Ui 

PC  -I 

B  <  '  U 

•  ^  1*1 

a 

k« 

a 

k« 

a 

M 

H  i  H  -J 

H  h>  «J 

a  "5*-  -i 

*-  ►-  -J  K 

<  -1 

<  .J 

<  "5  K  -1 

B  h- 

h- 

a 

B  K  K 

•1 

a 

K 

K  ^ 

a 

B 

o  «  o  < 

O  O  < 

I  a  o  < 

O  O  <  M 

I  <  •- 

X  < 

Z  <  O  < 

>•  O  O  <  •-• 

a 

>  O  O  < 

a 

>  ft  < 

a 

>■ 

o.  ■  a  > 

a  a  > 

o  z  a  > 

a  a  >  z 

P  >  2 

P  > 

P  2  B  > 

Z  B  B  >  2 

a 

z 

B  B 

> 

Z 

B  > 

a 

Z 

a 

a 

a 

0*0 

o 

o 

o 

o 

o 

o 

O 

n 

o 

a 

o 

a 

o 

a 

a 

a 

40  ii  40 

ft 

ft 

ft 

ft 

a 

CD 

a 

ft 

a 

a 

a 

a 

a 

a 

a 

CM  ■  CM 

ft 

ft 

ft 

40 

a 

40 

40 

a 

f". 

00  C  CO 

flO 

00 

00 

ft 

ft 

ft 

ft 

a 

0) 

a 

ft 

ft 

0  ■  ot 

ft 

ft 

9* 

9 

9 

a 

0) 

a 

ft 

a 

ft 

O  It  o 

O 

o 

Q 

Q 

o 

6 

o 

1 

o 

a 

o 

a 

Q 

R 

O 

o 

o 

o 

o 

o 

o 

o 

o 

a 

O 

mom 

10 

tf) 

ft 

ft 

ft 

ft 

ft 

a 

ft 

a 

in 

a 

in 

a 

a 

CD  «  CD 

CD 

n 

n 

40 

40 

40 

40 

a 

40 

a 

40 

a 

h* 

o  ■  o 

O 

O 

o 

ft 

a 

in 

a 

in 

a 

in 

CO  ■  00 

00 

00 

ft 

ft 

ft 

ft 

ft 

a 

ft 

ft 

a 

ft 

CM  ■  CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

a 

CM 

a 

CM 

a 

CM 

a 

O  M  CD 

CD 

CD 

n 

CD 

CD 

ft 

ft 

a 

ft 

CD 

a 

ft 

a 

a 

a 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

CM  i  CD 

a 

a 

a 

in 

CD 

CM 

ft 

a 

CM 

a 

CD 

a 

Mf 

a 

a 

a 

.  O  40 
>  <0  <9^ 


I  CO  O 

•  r- 


M  oc 
Z  M 
>  O  S 
<  10  < 
I  Q 
1  or  < 
:  <  «-• 
I  Z  PC 

I  o  UJ 
.  P-.  2 
Pc  40 


;  o  < 

:  p.  > 


c 


1-9/ 


NITELLOP,  OBTUSA 


o 

(*) 


tN 

(0 


N 

R 

N 

H 

R 

H 

R 

R 

R 

R 

o 

o 

O 

A 

R 

d 

R 

d 

d 

d 

d 

o 

o 

o 

d 

R 

H 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

A 

R 

A 

R 

R 

d 

R 

d 

d 

d 

d 

o 

o 

o 

d 

R 

R 

H 

R 

R 

R 

H 

fl 

R 

R 

R 

R 

R 

R 

R 

H 

R 

R 

R 

o 

R 

o 

o 

o 

o 

Q 

Q 

Q 

o 

R 

A 

n 

A 

o 

o 

o 

o 

o 

o 

A 

R 

A 

R 

A 

A 

R 

R 

R 

N 

R 

R 

R 

H 

N 

R 

Q 

R 

O 

o 

o 

o 

O 

Q 

Q 

o 

R 

O 

R 

O 

o 

o 

o 

o 

o 

o 

o 

R 

A 

R 

A 

A 

A 

A 

A 

A 

A 

R 

R 

A 

A 

A 

tt 

tt 

tt 

tt 

R 

R 

R 

R 

R 

A  ^  A 

R 

O  A  o  A 

<n  IS  O 

A  A  O 

A  A  ^  O 

O 

A 

r* 

A  A  A  P^ 

N 

R 

^  A  A 

R 

tM  O  in 

^  O 

O  A  A 

tt  <-  A  d 

A 

A 

<0  «  m  O 

N 

A 

A 

A 

R 

H 

H 

R 

R 

R 

R 

II 

R 

R 

R 

n 

4 

B 

9 

R 

A  ^  ^  A 

A  tt  P» 

^  A  O 

A  A  ^  ^ 

« 

CD  ^  A  tt 

R 

AAA 

R 

oi  in  o  (P 

A  O  O 

O  A  A 

CM  lU  «-  O 

A 

A 

A 

^  r-  tt  A 

tt 

A  A 

tt 

tt 

A  U  ^ 

P- 

A 

A 

A  •-A 

R 

A 

< 

tt 

A 

R 

tt 

<1 

R 

*- 

n 

R 

tt 

R 

B 

Z  tt 

R 

«  a  < 

.  a  < 

tt  < 

Z  tt  < 

tt  A 

Z  tt  UJ 

R 

Z  Z  A  A 

Z  ui  in 

A  A 

Z  tt  A  A 

Z  Ui  in 

R 

O  O  Z 

R 

3  O  Z  9 

a  z  3 

in  z  3 

5oZ3 

3  Z  3 

H 

A  Ik  < 

R 

H  A  <  H 

<  H 

M  <  H 

*-  A  <  *- 

P-  <«  K 

II 

O  « 

R 

<  O  O 

^  0 

-1  O 

<  M  CD 

<  0 

B 

a  tf  < 

R 

U  DC  <  O 

U  <  O 

^<o 

O  tt  <  o 

U  »  <  O 

n 

<  A  M 

H 

M  <  M 

**«  M 

X  « 

•MAM 

• 

« 

mom 

R 

z  K  a 

B 

a  z  ex  • 

a  tt  • 

A  tt  • 

tt  tt  P-  tt  • 

tt 

tt 

tt 

tt  tt  tt  • 

R 

AAA 

R 

A  u  A  <L 

A  A  tt 

A  A  tt 

tt  A  A  A  tt 

tt 

tt 

tt 

A  tt  tai  tt 

R 

•-  O  2 

R 

•M  z  O 

z  o 

u.  z  o 

A  O  Z  O 

A 

A 

A 

<  z  o 

R 

a  A  A 

H 

•  tt  A  -1 

•  A  -1 

A  A 

•  PM  A  A 

•  z  A  ^ 

B 

M 

R 

O  «  -j 

O  M  ^ 

A  M  A 

<  O  M  A 

< 

< 

< 

O  M  ^ 

H 

•  *  ^ 

R 

tH  •  ^  A 

U  A 

<  A  A 

tt  *-4  •  A  A 

tt 

tt 

B 

M  •  ^  III 

R 

a-  H 

R 

tt  H-  U  H 

tt  -1  H 

•DA*- 

<  tt  »-  A  »- 

< 

< 

< 

tt  uj  P- 

H 

o  o  < 

R 

>  O 

>  <  « 

<  <  M 

Z  >■  O  <  *-* 

Z 

Z 

Z 

>  O  <  M 

R 

0.  a  > 

Z  &  >  Z 

z  >  z 

z  >  z 

A  Z  tt  >  Z 

u 

u 

u 

Z  tt  >  z 

H 

N 

R 

II 

O 

R 

o 

o 

o 

O 

A 

A 

A 

o 

R 

fl 

fl 

r*- 

R 

r«* 

A 

A 

A 

4r 

n 

A 

R 

R 

R 

R 

II 

h* 

B 

p- 

A 

A 

A 

tt 

« 

tt 

P* 

R 

A 

R 

A 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

H 

A 

A 

tt 

A 

A 

A 

A 

tt 

R 

Q 

R 

o 

6 

Q 

Q 

Cl 

O 

O 

o 

R 

O 

R 

Q 

o 

o 

Q 

tt 

tt 

o 

R 

A 

R 

A 

A 

A 

A 

A 

A 

A 

A 

R 

R 

R 

P- 

R 

P** 

A 

A 

A 

A 

11 

A 

A 

flf 

tt 

« 

tt 

tt 

II 

A 

tt 

tt 

tt 

flO 

A 

A 

A 

A 

R 

A 

A 

A 

A 

A 

A 

A 

A 

A 

H 

A 

A 

B 

A 

A 

W 

tt 

tt 

tt 

H 

tt 

B 

R 

a 

N 

H 

R 

R 

R 

A 

R 

A 

A 

CD 

A 

tt 

R 

fl 

tt 

tt 

d 


o 

M 

CD 


P> 


(D  10  A 
O  A  Oi 


AAA 


111  CM  A  A 
U  CM 

< 

a 


to  ^  A  A 
O  CM  A  A  A 


CM  A  O  A 


«>  A  A  O  A 
A 


Z  tt  < 

■ 

R 

Z  tt  < 

tt  UJ  A 

■ 

O  tt  A  A 

AOZD 

■ 

A  O  Z  0 

M  Ik  <  K 

R 

A  Ik  <  K 

•i  M  0 

■ 

0  M  CD 

M  K  <  O 

■ 

^  B  <  O 

X  A  M 

R 

•  <  A  M 

UI  H  B  * 

• 

tt  X  *-  B  > 

•i  A  A  tt 

R 

tt  A  A  A  tt 

Ik  O  Z  O 

■ 

A  O  Z  O 

N  A  ^ 

R 

•  N  A  ^ 

A  M  ^ 

R 

<  O  M  .J 

<  •  ^  A 

R 

tt  M  •  ^  A 

•D  1-  J  P- 

R 

<  tt  K  ^  H 

<  O  <  M 

■ 

Z  >  O  <  M 

Z  tt  >  z 

R 

R 

U  Z  tt  >  z 

o 

R 

R 

o 

A 

H 

H 

A 

P*' 

R 

R 

A 

tt 

R 

tt 

§ 

R 

R 

tt 

Q 

s 

R 

■ 

O 

A 

A 

■ 

A 

tt 

R 

tt 

A 

R 

tt 

A 

R 

A 

R 

tt 

R 

W 

8 


A  A  o  A  K  A 


A  A  •-  A  ^  ^  ^ 
A  A 


N  O  A  A  A  « 


A  A  A  O 
A 


AAAAAVA  H  OAh>A  N 


AA«-0AAA  M 
AAA  N 


Z  K  <  n 

DC  A  A  t» 
A  A  O  S  3  » 
9  U.  <  H  n 

•J  A  A  M  A  ■ 

9  Z  a  <  O  « 
•  K  a.  M  Hi  M  ■ 
a.  w  A  S  H  K  -  a 
CL«i»-«^AACL  N 
AU^KKOZO  a 
U  A  N  A  -I  B 

<  A  M  ^  ■ 

K  <  '  '  •  ^  A  B 

B 

z<ooo<«->  ■ 
uzaaa>z  r 


A  o  ^  A 

^  A 


A  A 
D 

^  iH  _  m 

^  z  »  o 

X  M  O 
S  K  ■ 
-j  <  a  a, 
u.  a  <  o 

A  Z  -I 
A  ^ 

<  .  .  Uj 

K  K  »- 

<  o  o 

z  a  Q.  z 


O 

R 

o 

H 

V 

R 

n 

R 

H 

R 

II 

tt 

R 

tt 

tt 

R 

tt 

Q 

R 

Q 

O 

R 

o 

A 

R 

A 

R 

A 

B 

A 

A 

R 

A 

A 

R 

A 

A 

R 

A 

R 

M 

W 

R 

tt 

R 

iTOSA 


JL-  ^ J 


L-  yf 


314070  500683  4.5  POT.  NARROW  22. 

VALLISNERIA  AMER  IOC. 


I 


N 

H 

u 

H 

R 

H 

M 

H 

It 

R 

R 

R 

M 

M 

R 

II 

R 

R 

H 

H 

R 

N 

R 

R 

II 

H 

R 

N 

N 

H 

R 

R 

R 

R 

R 

H 

R 

4“ 

H 

N 

R 

*p“ 

H 

R 

CN 

R 

CN 

CN 

It 

O 

O 

O 

R 

o 

H 

o 

o 

H 

CN 

R 

CN 

H 

H 

R 

N 

R 

c 

II 

0 

U 

6 

R 

d 

R 

d 

R 

d 

d 

R 

o 

d 

o 

o 

o 

R 

o 

H 

d 

d 

H 

O 

O 

H 

R 

H 

R 

R 

R 

R 

R 

H 

N 

R 

R 

R 

R 

■ 

R 

R 

R 

R 

N 

M 

R 

If 

H 

R 

R 

N 

B 

N 

R 

H 

H 

R 

R 

■ 

R 

R 

R 

R 

U 

N 

R 

N 

R 

R 

R 

R 

R 

R 

R 

II 

R 

n 

R 

H 

H 

R 

R 

H 

H 

R 

n 

N 

n 

R 

H 

N 

R 

CN 

R 

CN 

CN 

w- 

R 

R 

R 

R 

IP 

R 

CP 

II 

N 

R 

II 

R 

R 

R 

R 

R 

0 

0 

O 

R 

6 

R 

d 

R 

d 

R 

d 

d 

R 

o 

d 

o 

o 

o 

R 

o 

R 

d 

R 

o 

R 

d 

R 

d 

M 

R 

N 

R 

R 

R 

R 

R 

R 

N 

R 

11 

R 

R 

R 

R 

R 

R 

R 

R 

H 

R 

R 

H 

R 

R 

R 

R 

R 

H 

U 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

II 

U 

H 

N 

R 

R 

R 

R 

R 

R 

R 

II 

R 

R 

H 

n 

R 

R 

R 

R 

R 

R 

R 

n 

H 

H 

R 

R 

R 

R 

N 

R 

H 

R 

R 

R 

H 

R 

R 

R 

H 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

O 

R 

O 

R 

o 

R 

h* 

II 

R 

r** 

o 

R 

o 

o 

o 

o 

o 

R 

o 

R 

o 

R 

o 

R 

IP 

IP 

cs 

N 

(N 

CN 

R 

R 

R 

R 

AT 

PI 

PI 

c^ 

H 

CD 

R 

CD 

R 

CO 

R 

CO 

R 

CO 

CN 

N 

CN 

II 

CN 

H 

H 

R 

R 

R 

R 

H 

R 

H 

M 

R 

R 

H 

H 

R 

R 

R 

R 

R 

H 

R 

H 

N 

fl 

R 

R 

R 

R 

R 

R 

R 

R 

n 

H 

R 

R 

R 

R 

R 

R 

R 

H 

H 

R 

II 

R 

R 

R 

R 

R 

II 

R 

R 

R 

R 

H 

R 

R 

R 

R 

fl 

R 

R 

R 

o 

R 

Q 

K 

o 

R 

O 

II 

o 

H 

O 

o 

R 

g 

g 

R 

g 

N 

g 

R 

g 

R 

o 

R 

o 

o 

R 

o 

R 

o 

R 

M 

R 

o 

R 

o 

o 

Q 

5 

H 

o 

R 

o 

R 

cS 

H 

IP 

11 

(p 

CO 

H 

00 

R 

00 

R 

(0 

II 

to 

U 

to 

R 

(*) 

R 

in 

R 

in 

R 

in 

R 

p* 

R 

n 

n 

R 

m 

1 

R 

N 

CN 

R 

CN 

CN 

CN 

CN 

CN 

H 

B 

R 

B 

B 

II 

R 

R 

R 

R 

R 

R 

B 

B 

H 

R 

R 

R 

R 

R 

H 

B 

B 

O 

ID 

cn  (*)  00 

R 

CN  CN  CN 

00  CN 

R 

4 

5 

R 

to 

CN 

D  to 

R 

o 

h- 

O 

00 

CN 

R 

o 

R 

in  o 

R 

o 

B 

lO 

B 

o 

R 

R 

R 

R 

R 

R 

B 

B 

CD 

O  O  00 

R 

O  —  <0 

R 

(0  in 

H 

0)  n 

CN 

R 

(0  ^ 

01 

O  n 

R 

00 

tf) 

CN 

to 

00 

R 

R 

^  o 

R 

<P 

H 

B 

(0 

H 

fl 

m  CN 

R 

n 

R 

CN 

P> 

tn 

cn 

R 

CN 

H 

CN 

H 

II 

o 

H 

0) 

II 

II 

fl 

R 

CN 

R 

R 

R 

R 

B 

R 

H 

R 

R 

R 

R 

II 

B 

II 

II 

fl 

R 

R 

R 

N 

R 

R 

R 

II 

R 

H 

R 

R 

R 

R 

M 

« 

N 

R 

fl 

R 

H 

R 

N 

H 

tt 

R 

II 

M 

R 

R 

N 

R 

11 

R 

R 

M 

fl 

R 

R 

R 

R 

N 

N 

H 

H 

R 

R 

R 

N 

R 

R 

II 

in 

CO 

n  n 

R 

n  to  CN 

R 

c*  cn 

R 

s 

z 

0 

5 

6 

h*  01 

R 

O 

o 

to 

R 

O 

It 

■ 

P> 

R 

p* 

N 

01 

II 

II 

R 

R 

fl 

R 

R 

N 

(0 

n 

O  O  00 

R 

O  CN  in 

M 

r*  ^ 

R 

CO  in 

CO 

R 

CN  ^ 

C^ 

o  - 

R 

ui  Oi 

in 

01 

in 

R 

10 

H 

CN  ^ 

R 

0) 

R 

o 

M 

o 

CN 

R 

n  n 

R 

r-* 

to 

CN 

R 

in 

U  CN 

CN 

01 

o 

N 

c*> 

R 

P> 

R 

n 

p> 

II 

PI 

n 

It 

R 

< 

P5 

CN 

N 

i 

fl 

R 

N 

•• 

R 

R 

R 

tt 

M 

R 

II 

H 

11 

R 

R 

H 

M 

N 

R 

R 

H 

R 

H 

R 

R 

R 

R 

M 

It 

R 

i 

R 

II 

N 

R 

R 

11 

R 

R 

fl 

R 

R 

R 

R 

R 

R 

R 

R 

II 

ce 

a 

R 

a 

R 

«-•  tt 

II 

tt 

II 

tt 

tt 

R 

tt 

tt 

44 

44 

M 

11 

tt 

R 

tt 

R 

tt 

R 

44 

M 

«4 

Ui 

R 

< 

w 

• 

<  Ui 

« 

Z  UJ 

R 

Z 

UJ 

U 

z 

UJ 

<  UJ 

R 

UJ 

<  UJ 

z 

z 

z 

R 

UJ 

R 

UJ 

R 

Ui 

B 

z 

II 

z 

s 

z 

s 

R 

tn  z  z 

R 

o  s 

R 

5 

s 

R 

o 

S 

z  s 

R 

s 

Z  M 

o 

o 

o 

R 

z 

R 

Z 

R 

s 

R 

o 

fl 

o 

< 

M 

< 

R 

M  M  < 

R 

tn  < 

tn 

< 

R 

tn 

< 

< 

R 

< 

44  < 

tn 

in 

in 

R 

4( 

R 

< 

R 

< 

tn 

II 

in 

R 

R 

o 

R 

o 

R 

O 

•J 

R 

•J 

Cl 

O 

o 

R 

R 

R 

o 

■ 

o 

< 

< 

»  < 

R 

^  <  < 

R 

tt  < 

R 

tt  z  < 

¥ 

tt  »  < 

<  < 

R 

< 

<  < 

tt 

tt 

tt 

R 

< 

R 

»  < 

R 

< 

R 

or 

« 

K 

o 

> 

o 

R 

K  >  »* 

R 

<  *-1 

<  o 

R 

<  o 

*■4 

>  44 

R 

>  44 

< 

< 

4 

R 

44 

R 

o 

R 

< 

R 

< 

O' 

a 

X  tt  tt 

R 

Ui  X  tt 

R 

T  ac 

R 

X  tt  tt 

R 

X  tt  tt 

X  tt 

R 

tt 

X  tt 

I 

X 

X 

R 

tt 

R 

K  K 

■ 

tt 

R 

X 

R 

X 

oc 

Ul 

R 

a  uj 

R 

UJ 

R 

u  UJ 

U  tt  UJ 

R 

O  tt 

UJ 

UJ 

fl 

UJ 

UJ 

u 

u 

u 

R 

Ul 

R 

K  UJ 

R 

UJ 

R 

u 

R 

u 

<  Z 

<  <  z 

R 

u.  <  Z 

R 

M  z 

«  <  z 

R 

M  <  Z 

<  z 

R 

Z 

<  z 

44 

4 

R 

Z 

R 

<  Z 

R 

Z 

R 

R 

44 

z  tn 

^  Z  (/) 

R 

•J  1/) 

N 

tt  tn 

tt  z  tn 

R 

tt  Z  tn 

^  tn 

R 

tn 

^  tn 

tt 

tt 

tt 

H 

tn 

R 

z  in 

R 

in 

R 

tt 

R 

tt 

R 

</)  ^  8N 

R 

R 

R 

*•4 

^  44 

H 

M 

^  44 

R 

44 

R 

44 

V 

44 

R 

R 

UJ 

R 

<  UJ  ^ 

R 

•  ^ 

U 

R 

UJ  ^ 

R 

UJ  ^ 

K 

•i 

R 

•  ^ 

■ 

«J 

R 

H 

n 

K 

H  U 

R 

H  -J 

R 

«J 

fl 

R 

K  ^ 

K 

K 

fl- 

R 

R 

K  ^ 

■ 

•J 

R 

K 

R 

H- 

o 

< 

n 

M 

o  < 

H 

<  ►-  < 

n 

o  < 

o  o  < 

fl 

o  o  < 

M  < 

R 

< 

44  < 

o 

o 

o 

H 

< 

R 

O  < 

R 

R 

o 

H 

O 

Cl 

> 

R 

z 

0.  > 

R 

z  z  > 

R 

a.  > 

&  a 

> 

fl 

a  tt  > 

z  > 

R 

> 

Z  > 

tt 

tt 

tt 

fl 

> 

R 

tt  > 

R 

> 

R 

tt 

R 

tt 

n 

R 

fl 

R 

H 

R 

R 

B 

R 

II 

R 

R 

R 

R 

R 

R 

R 

R 

II 

fl 

01 

R 

01 

01 

p> 

p> 

P) 

R 

n 

■ 

R 

H 

N 

R 

H 

R 

R 

H 

R 

R 

B 

R 

tfl 

H 

in 

II 

tn 

NT 

p> 

R 

r> 

c*> 

to 

10 

IP 

R 

to 

R 

IP 

R 

IP 

R 

CO 

R 

9 

R 

R 

R 

N 

R 

R 

R 

R 

R 

R 

R 

R 

H 

R 

R 

B 

R 

R 

R 

R 

00 

R 

00 

00 

N 

K 

IP 

R 

IP 

R 

IP 

R 

P) 

R 

P> 

R 

R 

R 

4* 

R 

(N 

(N 

CN 

N 

p> 

R 

n 

R 

P> 

R 

p> 

R 

n 

r* 

R 

f** 

R 

r* 

R 

1** 

R 

N 

f4 

f4 

N 

H 

N 

R 

K 

■ 

p« 

p* 

Q 

O 

II 

Q 

R 

g 

g 

R 

g 

g 

R 

g 

g 

g 

g 

g 

11 

g 

R 

g 

R 

g 

■ 

g 

R 

g 

u 

O 

O 

II 

O 

R 

o 

o 

R 

o 

g 

R 

o 

o 

0 

o 

o 

II 

o 

R 

o 

R 

o 

R 

o 

R 

o 

in 

in 

N 

in 

R 

in 

N 

in 

H 

to 

in 

R 

in 

in 

in 

in 

in 

■ 

m 

N 

in 

in 

R 

tn 

B 

tn 

II 

II 

R 

R 

R 

■ 

fl 

R 

R 

R 

t0 

II 

(0 

R 

to 

H 

h* 

h* 

R 

00 

R 

CO 

00 

n 

H 

V 

fl 

$ 

R 

V 

R 

r> 

R 

p) 

00 

CO 

00 

R 

CO 

00 

fl 

CO 

01 

R 

0) 

01 

01 

01 

01 

N 

O 

fl 

o 

o 

R 

O 

R 

o 

o 

H 

o 

R 

o 

II 

O 

R 

O 

fl 

O 

o 

R 

o 

o 

o 

o 

o 

N 

R 

R 

R 

II 

R 

fl 

n 

R 

n 

n 

11 

N 

R 

R 

fl 

II 

R 

H 

fl 

R 

11 

r. 

R 

R 

N 

n 

D 

fl 

o 

R 

n 

r) 

cn 

n 

R 

P) 

r> 

n 

n 

P) 

« 

cn 

p> 

R 

p> 

R 

p) 

N 

p) 

N 

R 

H 

fl 

R 

II 

R 

R 

H 

II 

R 

R 

R 

« 

II 

R 

« 

N 

R 

fl 

n 

H 

R 

R 

R 

R 

fl 

R 

II 

R 

H 

fl 

R 

N 

R 

R 

M 

H 

R 

R 

fl 

R 

R 

R 

fl 

H 

CN 

R 

n 

R 

in 

R 

to 

R 

CN 

r> 

CN 

p> 

R 

R 

CN 

R 

p> 

R 

H 

in 

R 

R 

R 

R 

fl 

R 

R 

R 

R 

R 

R 

R 

N 

N 

CN 

P) 

R 

R 

R 

R 

4- 

L  -  “rt 


314103  500733  8.1  POT.  RICHARDSONI  78.2  57.6  760  86  0.6 


VALLISNERIA  AMER 


SUBMERSED  MACROPHYTE  PONAR  DATA.  SEPTEMBER.  1984  NOTE:  1.  (-)  INDICATES  MISSING  DATA 

2.  TRACE  •  LESS  THAN  0.001  G/M2 


4-f< 


POT.  GRAMINEUS 


a  C4  0 


(0  ^ 

^  «  n 


<n  o  ^ 


ut  ^  O  a 
u  (0  r>  (0 

< 

tt 


o  < 

<09 

•  Z  •-  O 
a  <  a  a 
a  o  tn  a 

^  <  -5 

<  u  o 

tto*^  ’ 

2  0  a  H 
-I  >  o 
o  lii  z  a 


8 


n  «  r- 
«-  «  0) 


WWW 
f-  •- 


i/>  2 
2  O 
ui  tn 

a  o 
5  tt 

a  <  S 

a  o  u 
v>  •-♦ 
<  a 

<  ui 

QC  O  • 

<  O  H 
Z  -f  O 
u  uj  a 


cn  2 

■ 

tAX  z 

inz  2 

■ 

Z  2 

9  Z 

«/)  Z 

• 

9  Z 

R 

It 

II 

2  O 

■ 

zoo 

zoo 

■ 

o  q 

2  O 

2  O 

R 

2  O 

R 

II 

II 

1*4  K 

■ 

i*i  H-  W 

Ul  K  (/) 

■ 

t/i 

UJ  H 

Ul  H 

UJ  K 

R 

II 

K 

O  < 

■ 

O  <  D 

a<o 

■ 

<  6 

D  < 

O  < 

R 

0^9 

U 

II 

II 

<  U  31 

« 

<  U  tt 

<  o  cc 

1 

O  tt 

5  ^ 

<  o 

R 

<  O  O 

R 

H 

II 

*2^0 

■ 

•  2  M  ^ 

2  M  4[ 

II 

M  < 

•  2  M 

2  « 

1 

2  M  tt 

H 

H 

&  <  O.  tt 

■ 

tt  <  tt  Z 

<  tt  Z 

II 

tt  z 

tt  <  tt 

<  tt 

<  tt  9 

R 

tt 

n 

tt 

II 

tt 

tt  O  </)  tt 

• 

tt  u  w  u 

U  4A  o 

i 

in  o 

tt  u  </) 

o  i/> 

R 

U  9  N4 

R 

tt 

R 

tt 

11 

tt 

V)  < 

• 

«n  M 

M 

*14 

(/> 

R 

tt 

R 

9 

9 

9 

<  ’  2 

• 

<  '  tt 

<  ■  tt 

» 

>  tt 

<  • 

<  • 

R 

<  ‘O 

R 

H 

<  Ui  O 

• 

<  ui  O 

ui  O 

■ 

o 

<  UJ  O 

UJ  O 

Ul  O 

R 

< 

n 

< 

II 

< 

tt  O  M  * 

• 

tt  O  * 

O  «  • 

■ 

tt  O  *-4 

o  •-• 

H 

o  tM  • 

R 

tt 

tt 

R 

tt 

<  O  tt  1- 

ff 

<  O  K  K 

O  tt  K 

■ 

tt  K 

<  O  tt 

O  tt 

R 

O  tt  K 

< 

H 

< 

< 

Z  -1  >•  o 

« 

Z  -4  >  O 

-4  >>  O 

■ 

>•  o 

Z  -J  > 

^  > 

-I  >  O 

R 

X 

R 

z 

R 

X 

O  Ui  S  tt 

• 

■ 

U  Ul  Z  tt 

UJ  Z  tt 

■ 

■ 

Z  tt 

U  UJ  Z 

w  Z 

UJ  Z  tt 

R 

R 

o 

R 

o 

H 

o 

o 

■ 

■ 

o 

o 

i 

■ 

o 

O 

o 

R 

R 

O 

1 

s 

1 

B 

1 

o 

0) 

■ 

6 

6 

i 

6 

0> 

9 

R 

9 

a 

S 

B 

B 

w 

II 

« 

R 

R 

H 

• 

■ 

R 

R 

R 

R 

in 

• 

r*- 

■ 

IP 

9 

R 

9 

R 

in 

R 

in 

R 

in 

o 

« 

0) 

0) 

II 

0> 

9 

9 

9 

R 

O 

O 

o 

• 

w 

w 

« 

w 

W 

W 

R 

W 

R 

R 

« 

» 

r- 

R 

h- 

R 

R 

K 

H 

w 

■ 

0) 

0) 

R 

0> 

9 

9 

H 

9 

R 

9 

R 

9 

R 

9 

M 

R 

R 

R 

M 

m 

t 

9! 

0> 

R 

9 

in 

lf> 

R 

in 

R 

9 

H 

9 

R 

9 

• 

W 

w 

R 

W 

w 

W 

R 

w 

M 

W 

H 

W 

R 

W 

O 

■ 

o 

R 

O 

O 

o 

R 

Q 

H 

O 

R 

O 

R 

O 

9 

N 

9 

9 

R 

9 

9 

9 

R 

9 

9 

M 

9 

9 

o 

» 

O 

R 

O 

O 

O 

R 

O 

n 

O 

R 

O 

R 

O 

w 

■ 

W 

w 

R 

w 

w 

n 

w 

R 

w 

N 

w 

H 

w 

H 

w 

■ 

R 

H 

R 

R 

• 

R 

M 

• 

R 

R 

N 

R 

• 

R 

R 

R 

R 

H 

« 

R 

R 

R 

R 

R 

« 

■ 

w 

R 

w 

9 

9 

R 

«D 

n 

9 

■ 

R 

R 

R 

H 

u  ^  n  to  t* 


N  O  o  tf>  (n 
11^ 


N  (/)  <  2 

■  2  Z  O 
«  W  M  to 

■  O  -j  o  _ 

■  <  <  K  2 

«  u  occ 

■  <  M  < 

■  <  ^  a  2 

■  Ul 

«  O  uj  •  • 

•  5  H  K  K 
«  S  O  Q 

■  UJ  2  a  a 


10  «o  n  ^ 

^  Cl  10  lO 


(o  z  <  Z  w 

2  3  2  0  Z 

UJ  H-  M  4/»  < 

O  <  .J  o 

<  a  z  X  tt  ft 
u  lo  u  oe  UJ 

<  <  2 

<  •  ^  «  2  CO 
UJ  O  -1  M 
O  M  ui  *  .j 

o  a  ^  ^ 

-»  >  S  o  o  < 

UJ  z  2  a.  a  > 


• 

« 

■ 

a 

a 

a 

to 

<• 

a 

A 

a 

to 

< 

% 

«  r*  c*  ■ 

a 

a 

^  O  to  10  ■ 

CO  Cl 

a 

a 

0)  K 

10  0>  CO 

^  cc  CO  ■ 

M  M 
■ 

<  a 

to  a 

d  O  O  ■ 

^  a 

b  CO 
CD 

a 

a 

a 

V  b 

b  b 

to  < 

a 

^lococo  a  OliO^ 

CO  Cl 

a  a  a 

a  O  lO  a  ^  a 

<  ^  c*  10  a 

CO  CO 

a 

a  cj 

Cl  (0  d  0> 

a 

a 

O  n  o  in 

a 

CO 

<vOa><s  a  mnn 

to  to 

uiiidcocoitta 

n  O  O  ID  a 

UJ  UJ  0>  Cl  UJ 

a  O 

^  UJ  ®  ^ 

a 

UJ 

Cl  (0  10  ft 

a 

CO 

o 

O  a  fO  a  (0  a 

<  a 

U  O  Cl  CD  O 

L>  10 

a 

o 

m  en  ^ 

a 

ft 

<  a  a  «•  a 

^  a 

<  <  »“  < 

a 

< 

a 

< 

a 

a 

ft  a  a  a 

a 

ft  ft  ft 

a 

ft 

a 

ft 

a 

a 

a 

a 

a 

K 

a 

a 

zSS 

UJ  lO 

O  -J  O 

2  >  <  O 
<  Z  Z  ft 
U  U  tt 


-<  a  o  o 
ui  z  a  & 


a 

a 

a 

a 

a 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

in 

a  lo 

a  10 

a 

CJ 

a 

d 

d 

a 

a 

a 

a 

6 

*  O 

«  d 

a 

O 

a 

O 

o 

O 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a  ^ 

a 

d 

a 

d 

d 

a 

d 

a 

a 

■ 

a  ^ 

a 

O 

a 

O 

o 

a 

o 

CO  Z 
Z  CO  o 
UJ  3  CO 

O  UJ  o 
<  2  ft  » 
>  2  M  <(  O 

ft<ZZK 
ft  U  <  U  ft 
CO  ft  < 
<022 

<  UJ 

ft  O  '  •  ' 

<  O  ^  K  K 

Z  -j  o  o  o 

u  UJ  ft  ft  o. 


SCI  2 
2  5  CO  o 
UJ  K  3  to 
O  <  UJ  o 

<  o  2  ft  » 
.  2  »«•*«<  O 

ft  <  ft  Z  Z  ft 
ft  U  to  <  u  ft 

CO  ft  M  < 

<  •  O  ft  Z 
<  UJ  O 

K  o  M  .  .  . 

<OftKHK 
Z  -J  >>  O  O  O 
U  CU  Z  ft  ft  ft 


a 

a 

a 

a 

a 

a  a 

a 

a 

a 

a 

a 

a  a 

«  O 

•  O 

a  O 

a  O 

a 

O 

a  O  a 

• 

a  • 

a 

a 

a  •  a 

■  d 

a  00 

a  CO 

a  CD 

a 

c*- 

a  a 

a  *- 

a 

a 

a 

a 

a  a 

a 

a 

a 

a 

a 

a  a 

a  <0 

a  h* 

a  N 

a 

a 

O 

a  o  H 

a  ^ 

■  O 

a  O 

N  O 

a 

a  a 

a“< 

a  < 

a  < 

a  ^ 

H 

<• 

a  ar  a 

a  c* 

•  K 

a 

a 

a 

d 

a  fw  a 

a  ft 

a  ft 

a  ft 

a  ft 

a 

ft 

a  ft  a 

a  n 

a  ID 

a  < 

a  < 

a 

< 

ana 

a 

a 

a 

a 

a 

a  a 

a  10 

a  h* 

a  c- 

a  c- 

a 

CO 

a  CO  a 

a  to 

a  V 

■  5 

a  ^ 

a 

to 

a  in  a 

a  O 

a  o 

a  O 

a  O 

a 

o 

a  Q  a 

a  ft 

a  ft 

a  ft 

a  ft 

a 

9 

a  ft  a 

a  O 

a  O 

a  O 

a  O 

a 

O 

a  O  a 

a  CO 

a  CO 

a  CO 

a  CO 

a 

CO 

a  CO  a 

a 

a 

a 

a 

a 

a  a 

a 

a 

a 

a 

a 

a  a 

a 

a 

a 

a 

a 

a  a 

a 

a 

a 

■ 

a 

a  a 

a 

a 

a 

a 

a 

a  a 

a  CO 

a  < 

a  10 

a  CO 

a 

Cx. 

a  CD  a 

a 

a 

a 

a 

a 

a  a 

10  0>  10 
CJ  10  ^ 


^Z 

Z  3  CO 

!r  ^ 

D  <  UJ 

<  O  Z  > 
•  2  O 

ft  <  ft  Z  ft 
ft  U  to  <  ft 

CO  ft  < 

<  •  o  z 

<  UJ  O 

ft  Q  •-•  •  • 

<  O  ft  H  H 
Z  «l  >  O  O 
U  UJ  Z  ft  ft 


309042  4974t2  9.0  ELOOEA  CANAOENS  64.8  52.1  4000  3100 

MYRIO.  SPICATUM  22.9  15.6 

POT.  CRISPUS  9.8  7.6 

POT.  RICHAROSONI  12.1  12.1 

POT.  ZOSTERIFORM  19.6  16.5 


u  O 

II  n  w 


M  O  r-  O 
N  ip  n 


"  -  * 
N  K)  Z  B 

t)  2  3  O 
«  uj  y» 
"  O  <  « 
n  <  U  B 

N  z  M  UJ 
K  <  a  H 
R  O  </)  (/* 
R  O 

R  4  '  N 

R  Ul  O 

o  «  • 

O  B 


r)  O  O  (0  ^ 
r*  n  w  O  d 


ex  10  ^  ® 


O  B  «  O  O 


MSB 
^  <  2  B  UJ 

2  2  O  O  S 

Ui  M  (O  (k  < 

O  -J  Q  M 

<  <  B  ft  < 

Z  >  <  Ul  M 

<  Z  Z  »*-  ft 

U  U  (O  Ul 

<  M  O  z 

<  ^  ft  N  U) 

Ul  U  M 


h*  O  ^  V 
ex 


0  0^0 
M  10  n 


M  S 
(O  2  ft 
2  O  O 
Ul  <0  u. 
O  (O  o  M 

22  ft  ft 

ft  <  Ul 

<  (O  Z  H 
O  M  u  V) 
ft  M  O 
<  U  ft  N 

Ul 

8  K  H 


cx  ex  ^ 
n  n  ^ 


«.  CO  <0 
^  10  ^ 


M  S  ft 

40  z  ft  lU 
zoos 

Ul  <0  ft  « 
o  o  M 
5  ft  ft  < 

z  <  Ul  M 

<  Z  K  ft 

U  U  (O  Ul 

M  o  2 

<  ft  rx  40 

Ul  M 

o  •  *  «J 
O  H  K  .1 

-I  o  o  < 


®  ex  O  10 

^  CX  M 


N 

Ul  S  ft 

ft  > 

■  4il  2  ft  ft  > 

R 

U  ft  ft  ft 

R 

Ul  ft  ft  > 

■ 

o  >  ■  o  > 

R  U 

4Al 

R 

■ 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

N 

O 

o 

■  10 

N 

10 

R 

10 

R 

c 

>  ■  o 

■  o 

o 

H 

R 

R 

R 

■ 

II 

0) 

d 

N  0) 

R 

0) 

R 

B 

R 

X 

r  R  ^ 

i  n 

cx 

N 

M 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

■ 

II 

ex 

cx 

R 

R 

R 

M  R  ^ 

R  ^ 

R 

R  M 

R 

R 

R 

^  R  ^ 

R  ^ 

R 

V 

R  ^ 

R 

R 

n 

« 

X 

r  R  ^ 

1  ^ 

II 

1^ 

R  h* 

n 

h- 

R 

R 

r 

•  R  h» 

R 

n 

0) 

0) 

R  Oi 

R 

B 

R 

B 

R 

0 

)  R  B 

R  B 

B 

II 

XT 

R  ^ 

R 

R 

R 

X 

r  R  ^ 

R  ^ 

« 

« 

M 

• 

R 

R 

■ 

II 

cx 

ex 

R 

R 

R 

r 

X  R  ex 

R  CX 

tt 

H 

"  5 

R 

R 

R 

t  •  2 

!  X 

2 

II 

O 

O 

fl  O 

R 

O 

R 

O 

R 

c 

i  !  2 

R  O 

o 

II 

0) 

B 

fl  9 

R 

B 

R 

B 

R 

c 

1  •  S 

2  2 

S5 

tl 

o 

O 

R  O 

H 

O 

R 

o 

R 

c 

i  "2 

R  o 

6 

II 

r> 

W 

R  W 

R 

n 

R 

n 

R 

c 

»  R  D 

R  B 

p) 

II 

N 

R 

R 

R 

R 

R 

■ 

II 

R 

R 

R 

R 

R 

n 

R 

R 

R 

R 

R 

H 

• 

R 

• 

R 

R 

R 

II 

R 

R 

R 

R 

R 

R 

•1 

cx 

R  <9 

R 

10 

R 

4P 

R 

^ 

R  ® 

R  B 

H 

R 

R 

R 

R 

R 

R 

^  n  ex  ^ 
ex  ex  r> 


i 

4*1  K  40 

O  <  10  O 

2  M  ft  •€ 
<  ft  40  Z 
U  40  M  U 
ft  M 
4(  -UK 
Ul  O 

O  *1^  •  • 

O  ft  »-  >- 
^>•00 


R 

R 

R 

R 

R 

H 

R 

R 

R 

o 

>  o 

B 

B 

H 

B 

10 

R 

LO 

R 

R 

d 

•  o 

M 

o 

« 

6 

R 

R 

R 

N 

R 

H 

H 

R 

R 

H 

R 

R 

c  ^ 

rj 

P> 

R 

P) 

to 

R 

10 

R 

R 

d 

■  o 

cx 

ex 

R 

CX 

o 

R 

d 

R 

M 

R 

II 

R 

R 

R 

It 

R 

R 

R 

R 

■ 

R 

■ 

R 

■ 

R 

c^ 

R  n 

Q 

Q 

R 

o 

s 

R 

Q 

n 

■  n 

o 

o 

o 

o 

R 

o 

h* 

h* 

R 

p* 

R 

CX 

cx 

R 

cx 

n 

It 

P) 

R 

R 

R 

11 

R 

M 

R 

R 

o 

■  O 

o 

ft 

■ 

p 

g 

H 

g 

a 

>  o 

5 

ft 

R 

5 

o 

R 

o 

R  r*> 

B 

B 

R 

B 

p» 

R 

p^ 

XT 

■ 

♦ 

R 

p) 

H 

n 

R 

R 

P>  0 

R  40  40  B 

•*  O  B 

^  CX  P) 

R 

B  n 

p) 

R 

p* 

B  40 

R  O  O  ^ 

^  B 

0 

8 

3 

R 

CX  (0 

B 

R 

P> 

cx 

R 

10 

R 

B 

N 

R 

R 

R 

R 

R 

K 

R 

R 

fl 

H 

R 

II 

n 

R 

u 

II 

®  ® 

R  <0  K 

^  ex  r- 

P>  CX  M 

R 

CO  - 

P- 

■ 

S 

R 

N 

d  B 

«  O  V  « 

n  O  40 

o  (0  ID 

II 

UJ  B  B 

P> 

M 

Ui  10 

ex  « 

B  n 

cx 

M 

O 

P> 

R 

c^  cx 

R 

< 

R 

< 

It 

ft 

R 

ft 

K 

R 

H 

R 

R 

R 

R 

R 

M 

R  M 

M 

M 

It 

>-• 

§§ 

:^EE 

2 

o 

z 

o 

N 

R 

E 

10 

R 

R 

»->  40 

R  Ul  K  40 

*0 

40 

R 

R 

<•  Q 

R  O  <  O 

o 

o  _ 

R 

o  ^ 

R 

U  ft 

R  <  U  ft 

ft  2 

ft  2 

R 

ft  2 

2 

R 

2 

M  < 

■  2  M  < 

•  <  o 

•  <  o 

R 

•  <  O 

O 

R 

•  o 

ft  Z 

R  <  ft  X 

ft  Z  ft 

a.  X  oc 

R 

ft  X  ft 

ft 

ft  ft 

lO  u 

R  U  lO  U 

ft  O  ft 

ft  O  ft 

R 

ft  U  ft 

ft 

ft  ft 

R  M 

(O  M  < 

(O  M  < 

R 

40  M  < 

R 

(O  < 

•  ft 

R  <  >  ft 

K  Z 

ft  2 

R 

ft  z 

2 

R 

z 

o 

R  Ul  O 

< 

< 

R 

< 

R 

< 

M  > 

ft  •  > 

ft  >  • 

R 

ft  ■  * 

R 

ft  ‘ 

ft  K 

R  O  ft  H> 

<  K  K 

-•  K  K 

R 

<  K  »- 

K 

R 

^  4- 

>■  o 

■  -1  >  o 

ZOO 

ZOO 

R 

ZOO 

O 

R 

Z  o 

S  ft 

■  Ul  S  ft 

O  ft  ft 

U  ft  ft 

R 

O  ft  ft 

ft 

R 

O  ft 

R 

R 

R 

o 

R  O 

o 

o 

n 

o 

o 

R 

o 

cx 

R  CX 

10 

40 

R 

10 

10 

R 

10 

R 

R 

H 

R 

If 

R  ^ 

n 

P) 

fl 

p> 

N 

PJ 

It 

n 

ex 

cx 

N 

cx 

II 

P) 

R 

n 

V 

"  ^ 

n 

fl 

II 

R 

K 

R 

r*“ 

N 

II 

P- 

R 

B 

R  B 

B 

B 

II 

B 

1) 

B 

N 

B 

R  ^ 

n 

XT 

fl 

N 

R 

« 

R 

N 

to 

R  B 

O 

o 

R 

o 

R 

PJ 

M 

P> 

10 

R  10 

h* 

P- 

R 

p* 

II 

P» 

R 

P* 

o 

Q 

ft 

n 

ft 

M 

c 

H 

O 

B 

R  B 

B 

B 

R 

B 

It 

01 

R 

B 

■  o 

O 

Q 

M 

Q 

H 

c 

R 

O 

P> 

R  CX 

c*> 

P) 

R 

P) 

H 

p 

II 

n 

tl 

n 

II 

R 

II 

ft 

R 

It 

fl 

R 

R 

11 

CX 

R  n 

CX 

N 

P) 

M 

cx 

R 

N 

L-roi 


4-  /t>) 


u 

oe 


o 

z 


CO 

0) 


QO 

s 


< 

o 

tt 

§ 

o 

Q. 


z 

a 

o 

tt 

o 

< 

z 


U)  N 
\  II 


M  M 

o  i  n 

H  i  • 

5;° 

OB  It 


Oi 

X 


Z  R 

Ul  « 

oe 

oe 

3 

o 


cr  I 
3  I 

t/>  I 


<9 

P 

O 

tA 

<A  Z 

«  < 

z  z 


Z  R 
O  ■ 
H  t 


O 

O 


O  N 
CD  M 


UJ  M 

U  N 

<  R 


K 

w  H 

0  R 

0  R 

0  R 

0 

l/> 

K  U  ft 

m  R 

IP  R 

IP  R 

IP 

UJ 

IA 

Z  N  3 

m  R 

IP  R 

IP  R 

flO 

K 

IA 

0  N  IA 

R 

< 

UJ 

•-4  n 

R 

u 

W 

-1 

R 

R 

N 

CO  R 

n  N 

^  ^  R 

0 

UJ 

•  ■ 

•  1 

z 

UJ  K 

IP  R 

0  R 

fO  ^  ■ 

d 

UJ 

ft  Z  M 

n 

IP  R 

IP  R 

h-  R 

Ik  O  ! 

I  M  ' 

Z  Ul  (9  R 

t/)  S  w  M 


Z  R 
C9  ^  R 

M  MR 


Ul 

31 


oe 

o 


(9  R 
w  N 


R  (/) 
R  3 

R  UJ 

•  Z 

R  M 

R  Z 
R  < 
R  CK 
R  O 


R  O 

N  a. 


R  O 


»  o 

R  ^ 


oe  R  o 

</)  UJ  R  (P 

UJ  Z  R  M 

HONS 

Z  <  U  R  0) 

<  Z  R  n 

q:  •-«  R 

00  R  <0 

-j  oe  a  R  (0 

o  UJ  R  in 

O  O.  R  0) 

u  a  R  o 

3  R  D 


I  o 

&  X 

o  < 

a  H 

o 

s 


z  ^ 

I-  • 
a  h- 
UJ  u. 
O  w 


< 

o 


a : 

Ul 

ft 


X 

o 

PI 


R  ^ 

R 

R 


R 

R 

R 

» 

R 

:i 

R  < 

R  Ik 

R 

R  ft 


O  ^ 


tA 

Z  iA 


O  r- 
0) 


R  R 

R  R 

R  R 

R 

H 

R 

R 

R 

R 

R 

R 

^  R 

R 

R 

R  R 

R  R 

R  R 

R 

R 

H 

R 

R 

R 

R 

• 

R 

R 

R 

R 

R 

^  R  CD  R 
*  R  *  R 

IP  10  R 

n  ft  IP  0  R 

0  IP  IP  i 

R 

ft  IP  ft  R  IP  ^ 

IP  R  IP  R 
eo  R  K  R 

R  R 

R  R 

n  IP  R 
01  R 

R 

R 

0  n  ^  eo  R 

^  R 

R 

ft  ft  ft  ■ 
M  R 

R 

0. 

5. 

199. 

362. 

14. 

1  O 


3 

1  UJ  3 

N  •-«  IA 

R  Ul  *4  ft 

Ul 

1  Q  Ul 

II  ^  a 

•  0^0 

Z  > 

'  :!  2  3 

1  ^  ft  3 

■  <  4  ft 

S  9 

•  *  Z  0 

>  >>  <  0 

•  z  >  < 

Z  ft 

1  ft  <  Z  ft 

>  Z  Z  ft 

«  <  z  z 

<  ft 

1  ft  U  <  ft 

1  U  ft 

R  0  0 

ft  ^ 

1  IA  ft  < 

1  <  M  < 

R  <  M 

(9  Z 

*  <  (9  Z 

»  «i  ft  z 

R  <  ft 

<  Ul 

1  «l 

■  Ul  ^ 

ft  0  •• 

1  Ul  .  . 

R  0  UJ  • 

K  K 

<  0  H 

H 

■  0  K  K 

0  0 

z  u  0  0 

MOO 

R  ^  0 

a  ft 

0  UJ  ft  ft  1 
1 

Z  ft  ft 

R  Ul  Z  ft 

R 

0 

IP 

IP 

R 

R  IP 

d 

ft  1 

ft 

R  ft 

4^ 

1 

R 

O  Cl  m 

e^ 


ifi  5  ‘ 
Z  Z  ( 


N  o 
0) 


a  z 
0.  < 
IA  ft 
C9 

< 

ft  • 
<  K 

z  o 
u  a 


R 

fl 

■ 

• 

ft  «  ft 

■  0 

■  0 

R  0 

0  R  0 

R 

R 

R 

j  0 

R  d 

R  0 

R 

« 

R  n 

R  r> 

R  ft 

R 

R 

R 

fl 

i  ® 

B  6 

!  0 

fl 

fl 

• 

fl 

0  R  0 

R  n 

fl  e*> 

R  ft 

^  fl  ^ 

« 

■ 

II 

8  :8 

is 

■  K 

:8 

■ 

:8 

R  1** 

• 

■  ^ 

■  ^ 

R  4^ 

CM  IP  ■  M  ft 

R  ft  W 

i  ft  ^  h* 

R  » 

ft  ^  i  CD  CM 

«  0 10  0 

■  0  ft  ft 

ii  A  ft 

CM  Bn 

B 

R 

fl 

II 

•  ^ 

R  ft 

R  ft 

fl 

» 

« 

« 

^  0  ■  M  0 

M  CD  r>  CM 

H  P)  ft  ft  ft 

R  IP  9 

n.iA  B  at  n 

■  ^00 

R  ft  CM  ft 

B  n  at 

ft  «  ^ 

R 

i  ft  ^ 

R  IP 

fl  CM 

R 

R 

R 

R 

R 

• 

R 

R  M 

■  M  « 

R  M  4C 

R 

ft  R  ft 

"  a  z 

■  Z  IA 

■  Z  IA 

«  z  0 

■  0  3 

■  0  3 

3  ■>  3 

■  M  ft 

i  IA  K 

R  IA  K 

Ul  fl  Ui 

■  _J  0 

R  D  B 

ROB 

ZB  z 

■  «  QC  > 

R  ft  3  0 

R  ft  0 

•  m  B  ■  M 

R  >  <  0 

R  <0 

R  < 

ft  Z  «  ft  z 

•  X  Z  GC 

R  ft  Z  ft  ‘ 

R  Z  ' 

ft  Ml  •  ft  < 

R  0  oe 

R  ft  0  ft  ft 

R  U  ft 

IA  0:  R  ft  oe 

R  4  M  < 

■  IA  M  ^  0 

■  M  0 

0  fl  (9 

•  -leez 

R  ft  Z  ^ 

■  ft  .1 

<  B  m 

R  «J 

R  <  .J 

R  ^ 

oe  •  fl  oe  • 

■  Ul  •  • 

R  oe  •  •  Ul 

R  •  Ul 

<  H  fl  <  H 

R  K  K  H 

■  <  K  K  K 

R  H  K 

X  0  fl  z  0 

H  M  0  0 

R  Z  0  0  •-« 

ROM 

U  ft  fl  U  ft 

R 

R  Z  ft  ft 

R  U  ft  ft  Z 

R  ft  Z 

0  •  0 

M  0 

!  0 

•  0 

R 

»  0 

R  d 

!  0 

■  ^ 

R  ^ 

IP  fl  IP 

R  n 

■  ft 

R  ft 

IP  ■  IP 

•  IP 

H  IP 

R  IP 

CM  »  CM 

R  CM 

R  CM 

R  (M 

CO  R  9 

«  ft 

«  ft 

B  B 

ft  fl  ft 

•  ft 

■  0> 

R  A 

MT  fl  ^ 

■  ^ 

■  n 

R  n 

•  0 

R  0 

R  Q 

CO  «  CD 

»  ft 

R  0> 

B  A 

ft  R  ft 

R  ft 

R  IP 

R  IP 

R  A 

ft  R  ft 

N  ft 

H  0) 

0  fl  0 

•  0 

R  0 

>  0 

n  «  « 

R 

1 

R  n 

R  ft 

R  ft 

R 

R 

ft  fl  CP 

R 

1  - 

R  CM 

R  ft 

p) 


R  R  ■ 

■ 

R 

H  R  ■ 

R 

■ 

R  H  ■ 

R 

■ 

■  R  ■ 

R 

R 

4 

m 

4 

m 

Mr  R  A 

R 

A  R 

•  • 

R 

^  1  d 

R 

d  R 

■ 

R 

R 

N 

M 

R 

B 

R 

■ 

R 

R 

R 

IP  R  IP 

6 

• 

2 

R 

M  R 

•  • 

•  ■ 

R 

^  R  ^ 

R 

N 

H 

R 

R 

R 

H 

R 

M 

R 

R 

N 

R 

R 

H 

R 

R 

H 

R 

R 

R 

■ 

R 

M 

R 

R 

U 

0  R  0 

0  ■  0 

R 

0  B 

nun 

^  R  ^ 

R 

n  R 

n  B  n 

Mf  R  ft 

R 

ft  R 

■ 

R 

N 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

Q  ^  Q 

0  R  0 

N 

Q  N 

0  R  0 

0  R  0 

R 

0  B 

IP  H  IP 

IP  N  IP 

H 

IP  R 

M  i  ^ 

•-  B  ^ 

R 

^  R 

R 

R 

R 

R 

R 

R 

A  R  A 

^  R  IP  ^ 

R 

^  R 

■  • 

•  R  •  • 

H 

•  R 

A  ■  IP 

IP  H  ft  CM 

H 

ft  R 

IP  •  IP 

IP  R  ft 

R 

IP  R 

« 

R 

M 

B 

R 

K 

R 

R 

n 

B 

R 

R 

R 

R 

N 

R 

N 

n 

R 

R 

« 

N 

N 

11 

0  R  ft 

4 

■ 

1 

4 

N 

f-  N 

• 

R 

•  11 

IP  R  40 

M  K  <•) 

n 

CM  N 

IP  H  M 

N  IP 

N 

CD  J> 

CM  H  CM 

CM  M 

N 

M  N 

R 

N 

H 

H 

R 

H 

R 

N 

n 

R 

n 

II 

R 

n 

R 

R 

u 

H 

R 

M 

N 

R 

R 

11 

R 

N 

M 

R 

R 

II 

■ 

R 

II 

R  3 

R 

N 

•  • 

•  R  •  0 

H 

•  II 

ft  N  ft 

ft  R  ft  oe 

H 

ft  » 

ft  R  ft 

ft  R  ft  oe 

R 

ft  H 

lA  R  lA 

IA  R  lA  < 

H 

(A  H 

R  Z 

R 

R 

<  B  n 

<  R  < 

R 

<  » 

oe  R  oe 

or  R  oe  ' 

N 

a  H 

5  R  < 

S  R  <  K 

n 

<  M 

Z  H  Z 

X  R  Z  0 

R 

Z  R 

U  R  U 

0  ■  U  ft 

H 

0  fl 

R 

R 

M 

R 

R 

H 

0  0 

0  R  IP 

R 

IP  R 

• 

R 

•  R 

IP  R  IP 

IP  H  ^ 

R 

n  R 

R 

R 

R 

R 

■ 

R 

II 

M  i  4- 

R 

^  H 

IP  R  IP 

ft  R  IP 

n 

ft  R 

CM  R  CM 

CM  R  CM 

R 

M  R 

ft  ■  ft 

ft  R  ft 

R 

CO  R 

A  ■  A 

A  R  A 

U 

A  H 

n  B  n 

n  R  ^ 

R 

Mf  R 

B 

R 

R 

R 

A  R  A 

A  »  ft 

B 

CD  R 

h*  R  K 

r-  R  r- 

R 

r**  M 

IP  R  tf) 

tf)  R  IP 

H 

IP  R 

A  R  A 

A  R  A 

R 

A  R 

0  R  0 

0  «  0 

H 

0  « 

ft  R  ft 

R  ft 

R 

ft  M 

R 

R 

n 

R 

II 

R 

n 

II 

R 

R 

u 

R 

H 

R 

■ 

H 

R 

R 

R 

N 

R  IP 

ft  R  4- 

H 

M  N 

R 

R 

R 

R 

IA 

ft 


z 


s 


IA 


ft 

Ul 

> 

ft 


R  < 
R  ^ 
R  U 
R 
R 

R  H 

R  IA 


4 


POT.  QRAMINEUS  10.2 


309608  498376  3.5  CHARA  SPP .  146.7  46.2  4100  1100 


■ 

a 

M 

a 

ca 

a 

ca 

a 

m 

a 

to 

a 

A 

a 

ea 

a 

A  a 

A 

i 

a 

a 

a 

n 

a 

a 

m 

a 

a 

r> 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

V  a 

a 

(0  — 

a 

a 

m  M  ® 

a 

a 

^  OiO 

a 

a 

®  af  ^ 

a 

a 

h>  O  n  ca 

a 

a 

to  CO 

a 

a 

to  ow  m 

a 

a 

O  O  A 

a 

a 

A 

^  10  ^  to 

a 

a 

a 

A  A  a 

2 

8 

2 

3 

p>  ^ 

a 

in  O  m 

a 

®  ®  n 

a 

10  (*>  n 

a 

o  <e  o 

a 

ifi  n 

a 

M  ®  A  ca 

a 

A  A  ^ 

a 

A 

A  A  ^  ^ 

a 

A  h>  A  ii 

O  A  f- 

A 

a 

P) 

a 

a 

a 

a 

h»  ^ 

a 

ca  A 

a 

«  A  « 

a 

A 

A 

a 

A  •“  a 

A  A 

CD  (D  (D  O 


A  O 
n 
w 


O  w  <*) 

^ 


‘  Ul  <D  V  ^  O 

•  w  N  r> 

‘  < 

ot 


V  ^  r>  ®  (D 
4-  r>  •“ 


X 

M 

«  A 

M 

a 

a 

N«  A 

A 

a 

a 

tt 

z 

2  UI 

2 

• 

2  UI 

UI 

a 

A  A 

A  A 

A  A 

A  A  O 

o 

A  O  X 

A  O 

a 

A  A  O  X 

A  X 

a 

A 

«  3 

<M  3 

M  3 

M  3  Ik 

A 

3  A  < 

3  I" 

a 

M  3  A  < 

3  < 

a 

3 

^  UJ 

mi  ui 

«l  U1 

•i  A  M 

O 

UI  O 

UI  D 

a 

•i  A  O 

UI 

a 

UI 

^  2 

2 

2 

»  z  oe 

A  » 

2  A  < 

z  a  » 

a 

Z  A  X  < 

z  « 

a 

Z 

^  X  « 

•  X  M 

•  X  M  UI 

<  O 

*  M  4t  M 

M  <  O 

a 

'  X  M  <  O  M 

•  M  M 

a 

•  tm 

&  U(  Z 

a  UI  s 

a  UI  X 

a.  ui  z 

x« 

a  z  z  a 

z  X  a 

a 

a  UI  X  X  A  A 

0.  Z  K 

a 

4.  Z 

A,  -J  < 

0.  «i  < 

A  mi< 

a  -j  <  A 

U  A 

&  ac  o  UI 

<  U  A 

a 

A  U  <  O  A  UI 

A  <  UI 

a 

A  al 

A  Ik  tt 

A  Ik  a 

A  Ik  « 

A  Ik  A  O 

A  A  M  Z 

A  >« 

a 

A  A  A  ^  2 

A  A  2 

a 

A  A 

O 

o 

A 

O  N 

A2 

O  A  A 

o  a  z 

a 

A  A  Z  A 

O  A 

a 

A 

<  A 

<  A 

<  A 

<  A 

<  «-a 

a 

<  A  M 

<  M 

a 

< 

a  <  • 

a  <  ' 

a  <  • 

A  4  •  • 

•  » 

A  *  *  ^ 

a 

A  <  •  '  -J 

A  '  -J 

a 

A  • 

<  ^h' 

<  “5  K 

<  3  K 

<  3  H  a- 

^  K 

<  a-  *-  -1 

K  K  K 

a 

<  3  K  H  ^ 

<  H  ^ 

a 

<  h- 

X  <o 

X  <  o 

X  <  o 

X  <  o  o 

O  O 

X  o  o  < 

o  o  o 

a 

X  «  o  o  o  < 

X  O  < 

a 

X  O 

o  2  a 

U  2  CL 

u  Z  a. 

U  2  A  a 

a  & 

u  &  &  > 

AAA 

a 

a 

U  2  A  A  &  > 

U  A  > 

a 

a 

U  A 

A 

o 

o 

o 

o 

o 

O 

a 

a 

A 

A 

a 

a 

A 

A 

A 

A 

A 

A 

A 

A 

a 

a 

n 

fO 

a 

a 

P> 

A 

A 

A 

A 

O 

o 

o 

a 

a 

o 

o 

a 

a 

o 

p* 

r» 

r- 

A 

A 

A 

a 

A 

A 

a 

A 

A 

A 

A 

A 

A 

A 

A 

a 

A 

A 

a 

A 

A 

A 

A 

A 

A 

A 

A 

a 

A 

A 

a 

A 

A 

A 

A 

A 

A 

A 

A 

a 

A 

A 

a 

A 

n 

a 

a 

a 

a 

4.  '  /'d  ^ 


'ALL  I 


SUBMERSED  MACROPHYTE  PONAR  DATA,  SEPTEMBER.  1984  NOTE:  1.  (-)  INOICATES  MISSING  OATA 

2.  TRACE  •  LESS  THAN  0.001  6/M2 


I 


I 


tn  i 


M 

H 

^  ■  « 

•  ■  s  « 

u  ■  o  ■  ^ 

UJ  i  K  ■  • 

(/)  I 

's,  •  O  • 

'  ■*  80  * 

f-  N  ■ 

U.  •  N 
i  liJ  N 

K  I  U  ■ 

z  >  <  ■  o 

Ul  i  lb  M  • 

tt  i  oe  i 
tt  i  3  i 

3  «  (/)  ■ 

ON  N 
H 
N 
« 

UJ  ■  Z  N 

^  •  o  M 

§■  H  N 
■  I-  N  10 

<  ■  o  ■ 

O  N  CD  • 

■  N 
*»  N  « 

O  N  UJ  N 

O  M  O  N 
lb  N  <  N 

■  lb  M  O 

>-  ■  tt  M  n 

5n  3  N  in 

■  in  N 

•-«  N  N 
«J  N 

N  M  ®  ^ 

UJ  I)  .  .  . 

UJ  K  ^  i  ho  O  ^ 

tt  Z  CM  N  Cfi 

lb  O  z  H 
»  mM'n*  N 

Z  UJ  O  N 
in  z  w  H 
<  N 

N 

II 

^  H 

z  N  in  n  ID 

O  R 

^  CM  N 
Ul  Z  N 
Z  ^  H 
O  N 


a 

o 


w  N 


UJ 

K 

>  Z 

z  o 
a  X 
o  < 


z 

ot 

o 


«  a  K  Q 
N  a.  in  Q 
N  in  o  M 
N  rs>  s 

N  < 

N  tt  • 

H  z  o  c 

•  o  a  Q 

« 

N 


« 

B  M 

in  UJ  N 

UJ  z  M 
HON 
Z  <  .J  M 
<  Z  N 

B  M  H 

O  O  N 
^  B  B  N 
O  UJ  ff 

o  a  H 

O  0.  R 

3  N 


H  R 

R 

N 

R 

R 

R 

R 

M  9 

N 

R 

M 

R 

H 

« 

^  N  ^  R  CM 

CM 

0 

H  0 

R  0 

0 

■ 

R 

N 

ii  ^  ii  O 

o 

d 

!  o 

R  O 

d 

o 

N 

d 

o 

R 

o 

JJ 

R 

R 

II 

« 

R 

R 

R 

H 

II 

R 

R 

N 

R 

R 

« 

O  0  O  •  n 

0 

0 

R  0 

■  0 

0 

r- 

N 

r*- 

M 

9 

It 

■ 

R 

R 

M  R  CM  H  ^ 

H  O 

•  o 

d 

C 

R 

d 

o 

R 

o 

M 

R  R 

N 

R 

U 

R 

R 

H 

R 

R 

R 

R 

R 

» 

R 

R 

H 

R 

R 

R 

R 

R 

M 

R 

R 

II 

R 

(0  M  10  N  10 

0 

0 

•  o 

R  O 

o 

0 

N 

0 

0 

H 

9 

R 

R  R  - 

H  0 

R  0 

0 

0 

R 

0 

0 

R 

R 

R 

R 

R 

R 

R 

R 

H 

R 

R 

o  •  o  ■  o 

o 

o 

•  Q 

R  O 

p 

o 

p 

o 

R 

o 

n  R  R  10 

0 

0 

H  O 

R  O 

o 

o 

o 

o 

o 

M 

in  N  in  R  CM 

0 

0 

R  0 

R  0 

0 

0 

■ 

0 

0 

N 

0 

R  ^ 

R  ^ 

R 

R 

R 

CM  H  0  R  ^  10 

R 

N 

CM  CM  ^ 

0  0 

■  00 

R  0  O  0 

*^000 

0 

0  r«“ 

0 

■ 

rr  O  o>  ^ 

7 

2 

9 

O 

R 

0  9  0  C- 

H 

0  it  0  R  ® 

0  0^ 

o  » 

■  00 

R  CD  0 

O  O  0  0 

H 

9 

9 

n 

0 

R 

O  •• 

o 

0 

o 

R 

o  O  (0  in 

II 

0  R  0  fl  0  0 

0  0^ 

■  *“  0 

R  0 

9 

9 

H 

9  ^  cn 

0 

o 

R 

«  R  0  ^ 

■  0 

■  0 

N 

0 

0 

II 

R 

H 

H 

R 

R 

n 

H 

II 

II 

il 

li 

N 

II 

11 

^  R  0  R  O  0 

rt  O  O 

n 

R 

^  (O 

R  0  « 

■  009 

n  O  CO  in 

0  0  0  0  O 

R 

0  0  0  0 

K 

(0  O  O  0) 

R 

0  0  Cn  ^ 

H 

R 

n 

H 

0  ii  R  0 

O  o  0 

0  0 

■  00 

•  M  «  O 

0^00 

0  0  0  0  9 

0)  «  O  CM 

R 

0  9 

R 

O  O  O  0) 

O  R  0  R  0  ^ 

0  O  0 

■  09 

■  0 

0  - 

0 

0 

U 

0  0  9 

R 

CO  0 

R 

0  ^ 

II 

^  •  R  0  CM 

0 

0 

■  0 

■  0 

0 

U 

9 

M 

H 

R 

R 

W 

R 

H 

H 

II 

R 

R 

R 

R 

R 

W 

■ 

R 

MM 

B 

N 

B 

R 

B 

R 

PM 

II 

R  R 

R  R  0 

.  ig  z 

R  Z 

0  Z 

0 

lb 

R 

UJ 

N 

0 

R 

0  z 

U 

0 

0 

•  z  o 

i  O 

z  o 

Z  0 

Z 

0 

z 

R 

0 

z 

II 

z  o 

II 

«  R  3 

3 

3 

■  W  0 

R  0 

lU  0 

Ul  3 

9 

R 

3 

9 

N 

3 

9 

N 

UJ  0 

ft 

R  R  0 

0 

u» 

«  O  O 

•  O 

a  o 

O  0 

■ 

UJ 

R 

lb 

« 

O  O 

R 

Z  R  Z  R  Z 

z  1 

Z  Z 

*  s  « 

R  B  Z 

9  B  Z 

<  z 

Z  9 

R 

Z  Z  9 

R 

Z  Z  9 

N 

9  B  Z 

II 

O  R  O  R  •  M 

.•  M  O 

«  o 

•  Z  < 

R  *90 

•  Z  9  O 

Z 

MM 

O  ^ 

R 

.  MM  o 

M 

R 

MM 

R 

Z  9  O 

R 

B  N  8  H  B  Z 

^  s  S 

S  B 

R  <  Z 

R  B  Z  B 

B  9  Z  B 

B  9  S  B  B 

R 

B  S  B  B 

N 

B  Z  B  B 

B 

9  Z  B 

U 

8  R  B  R  &  < 

B  <  B 

<  B 

■  o  o 

R  B  O  B 

BOOB 

a  O  9  B  0 

R 

B  9  B  Ul 

R 

B 

9  B  UJ 

R 

B  O  (J  B 

<  H  <  R  0  B 

0  B  41 

B  < 

■  M 

R  0  M  Ml 

0  •-«  < 

0 

B  9  Z 

R 

0  B  9  Z 

R 

0  B  9  Z 

R 

0 

MM  < 

z  «  z  •  a 

-  ®  z 

0  Z 

■  98 

R  B  Z 

9  B  Z 

9  O  Z  0 

R 

O  Z  0 

H 

O  Z  0 

R 

9  B  Z 

tl 

R  R  < 

< 

■  W 

R  9 

9  UJ 

9  0 

MM 

N 

9 

R 

9 

MM 

R 

9 

UJ 

II 

•  R  •  R  B  * 

B  *  • 

•  Q  • 

R  B  '  ' 

BO* 

B  O 

H 

B  *  • 

«J 

R 

B 

R 

BO- 

R 

R  H  R  <  H 

<  ^  K 

»- 

■  O  ^ 

R  <  K  K> 

9  O  K  K 

9  O  K  K 

R 

9  1-  K 

R 

9 

K 

K 

-J 

R 

9  O  K  K 

H 

O  N  O  R  Z  O 

ZOO 

o  o 

■  -J  O 

R  Z  O  O 

Z  -1  O  O 

Z  O  O  O  9 

R 

Z  O  O  9 

R 

Z  O  O  9 

R 

Z  U  O  O 

R 

B  R  B  R  U  O. 

O  B  B 

B  B 

«  Ul  B 

■  O  B  B 

O  0  B  B 

O  UJ  B  B  > 

O  B  B  > 

R 

O  B  B 

> 

R 

O 

UJ  B  B 

R 

H 

R 

II 

o 

■ 

0 

M  1 

0 

o 

o 

«  O 

5  o 

O 

O 

R 

O 

R 

o 

R 

o 

R 

R 

R 

R  R  0 

0 

0 

■  m 

R  9 

9 

N 

H 

R 

R 

0 

II 

^  R  ^  R 

R 

H 

II 

H 

R 

0  R  0  R  0 

0 

0 

■  9 

R  9 

0 

0 

R 

0 

0 

9 

0  R  0  M  0 

0 

0 

«  0 

R  0 

0 

0 

R 

0 

R 

0 

R 

0 

0  H  0  R  0 

0 

0 

■  0 

R  0 

0 

0 

R 

0 

0 

0 

0  R  0  R  0 

« 

m 

■  9 

N  9 

0 

0 

0 

II 

0 

n 

0 

0  R  0  R  0 

0 

0 

■  0 

R  0 

0 

0 

R 

0 

R 

0 

R 

0 

^  R  ^  R  ^ 

Ml 

Mf 

•  9 

R  9 

9 

9 

9 

n 

9 

II 

9 

II 

n 

R 

CM  R  0  R  0 

0 

0 

■  9 

R  0 

0 

0 

R 

0 

R 

0 

R 

0 

0  M  0  R  ^ 

MC 

■  0 

R  0 

0 

0 

R 

0 

II 

0 

0 

0  R  0  R  0 

0 

0 

R  0 

R  0 

0 

0 

R 

0 

It 

0 

0 

H 

0  R  0  H  0 

s 

S 

■  0 

R  0 

0 

0 

R 

R 

0 

0 

o  •  o  «  o 

o 

o 

■  O 

R  O 

o 

O 

o 

O 

o 

0  R  0  R  0 

R  R 

R  R 

0 

0 

•  0 

R  0 

n 

0 

R 

R 

0 

» 

9 

9 

H 

n 

R  ■ 

R  R 

0  R  0  R  ^ 

0 

0 

R  0 

9 

9 

R 

R 

R 

0 

0 

R 

R 

II 

n 


S 

< 

in 


B 

lU 

> 

MM 

B 


«  -I 
IT  Ul 

N  in 
■  in 

N  3 
N  B 
N 

N  B 

R  M 


■  K 

R  in 


CM 


« 


I 


309956  498654  9.0  CHARA  SPP .  3.5  13  1800 


El.OOEA  CANAOENS  5.9  3.8 
POT.  RICHARDSONI  70  7  52.7 
POT.  NARROW  54.8  46.0 


% 

R 

R 

R 

H 

M 

R 

R 

N 

» 

i 

N 

R 

R 

R 

R 

N 

R 

R 

H 

H 

H 

II 

H 

R 

N 

CM 

CM 

CM  « 

R 

CM 

CM 

CM 

CM 

CM 

R 

CM 

R 

R 

H 

U 

• 

R 

R 

R 

d 

R 

0 

R 

d 

R 

d 

d 

d 

0  ■ 

0 

d 

d 

R 

d 

d 

d 

d 

d 

R 

d 

R 

■ 

R 

R 

R 

R 

R 

H 

R 

1 

R 

R 

R 

R 

R 

■ 

R 

R 

R 

R 

R 

H 

R 

R 

R 

H 

R 

■ 

R 

R 

H 

R 

R 

R 

R 

R 

<v 

N 

CM 

R 

CM 

at 

o> 

00  ■ 

0 

0 

0 

fl 

t* 

P- 

P- 

0 

0 

0 

R 

R 

N 

R 

1 

R 

d 

R 

0 

R 

d 

R 

d 

6 

d 

0  ■ 

0 

d 

d 

■ 

d 

d 

d 

d 

d 

d 

R 

R 

R 

R 

fl 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

fl 

■ 

R 

R 

R 

R 

fl 

R 

R 

g 

H 

R 

1 

R 

R 

N 

R 

fl 

R 

R 

R 

R 

R 

R 

R 

g 

R 

R 

R 

R 

n 

R 

n 

R 

» 

0 

0 

0  • 

ip 

0 

0 

R 

0 

Q 

0 

Q 

0 

R 

Q 

1 

R 

R 

R 

^  ■ 

Pi 

0 

0 

■ 

0 

0 

0 

0 

0 

» 

0 

R 

1 

R 

H 

■ 

a 

CM 

CM 

R 

R 

R 

R 

■ 

H 

R 

R 

R 

H 

■ 

R 

R 

R 

R 

R 

N 

R 

R 

R 

R 

R 

R 

N 

R 

R 

H 

R 

■ 

R 

o 

R 

0 

H 

Q 

R 

0 

Q 

Q 

9  • 

0 

0 

0 

H 

Q 

Q 

0 

0 

0 

Q 

R 

o 

R 

Q 

R 

Q 

R 

Q 

0 

0 

0  ■ 

0 

0 

0 

R 

0 

6 

0 

Q 

0 

0 

R 

CO 

H 

H 

Q 

Q 

n 

cn 

CO  0 

P) 

0 

0 

R 

0 

0 

0 

0 

0 

R 

0 

R 

R 

R 

R 

^  g 

R 

0 

CM 

0 

CM 

0 

H 

CM 

H 

R 

R 

R 

R 

R 

R 

R 

fl 

R 

R 

(0  in  (*) 

R 

R 

c*)  CM  in 

R 

0) 

0  CM  0 

O  CM 

to  m  fl 

0 1' « 

P-  0  K 

0  P* 

• 

t»  0  « 

P*  0 

0 10 

0  P- 

^  ^  w 

0  0 

R 

R 

R 

R 

>  .  . 

R 

R 

R 

(P  (0  w- 

H 

n 

R 

d  cn  ^ 

R 

in 

^  0 

d  p) 

C9  0> 

0  d 

000 

R 

0  n  in 

CM  0  « 

0  0 

0  0 

0  0  d 

R 

0  0 

R 

in 

R 

<0 

R 

m  n 

R 

01  n 

^  r** 

CM  K 

CM  <*i  tt 

CM  ^ 

^00 

0  0  0 

R 

0  ^ 

0  V 

•-  P- 

^  CM 

0 

R 

0 

R 

R 

R 

u 

n 

^  R 

0 

R 

0  0 

H 

0 

R 

R 

R 

R 

R 

R 

R 

H 

R 

R 

R 

N 

R 

R 

R 

R 

R 

H 

R 

R 

N 

R 

II 

U 

R 

R 

R 

U 

R 

R 

R 

H 

H 

H 

R 

R 

R 

R 

R 

R 

^  (p 

II 

H 

CD  0) 

R 

m  io 

^  r»»  m 

in  ip 

0  m  « 

C*>  0  CM 

00-^ 

0  0  0 

R 

0  0^ 

P^  0  ^ 

0  0 

p*  p*  0 

0  0 

R 

II 

R 

R 

R 

R 

R 

«  fR  ^ 

R 

n 

R 

0  «  CM 

R 

ui  CM  10 

n  ^  f* 

f*  in 

P)  CM  R 

n  in  0 

0^0 

0 

R 

000 

0  0  0 

0  0 

0  w 

in  0  ^ 

CO  0 

R 

<0  <0 

H 

CO 

R 

c-  in 

<j  ^  n 

m  CO 

ip  Oi 

ip  ^  N 

CM  0  ip 

000 

0  0  p- 

R 

0 

0 

0  ^ 

0  0 

0  ^ 

R 

0 

1 

II 

R 

R 

<  ^ 

Pi 

^  g 

0  ^ 

R 

CM  0 

CM 

0 

0 

H 

R 

R 

R 

H 

a 

R 

R 

H 

H 

n 

M 

II 

R 

H 

N 

fl 

N 

R 

R 

R 

R 

U 

R 

R 

N 

« 

M 

R 

R 

R 

M 

R 

R 

•>* 

R 

R 

R 

R 

H 

R 

S  Z 

M 

z 

g 

z 

z 

R 

0 

0 

N 

R 

3  O 

R 

0 

R 

0 

H 

0 

i/t 

in 

tn  H 

cn 

0 

0 

R 

Z  0 

Z  0 

0 

H 

0 

0  0 

R 

0 

R 

H  t/i 

in 

R 

cn 

R 

i/) 

a 

a 

a  fl 

a 

a 

a 

1 

Ul  a 

Ul  a 

a 

a 

«  a 

R 

R 

<  Q 

R 

0 

R 

0 

R 

0 

Ul 

iU 

Ul  » 

Ul 

Ul 

Ui 

R 

0  Ul 

0  Ul 

w 

0 

-1  Ul 

R 

.J 

R 

ij  Qi  If 

R 

a: 

H 

a  » 

H 

a  » 

Z  Z 

z  » 

Z  »  R 

Z  3K 

Z  » 

z  » 

R 

<  z  » 

S  z  > 

z  » 

z 

«  z 

M 

R 

M  <  o 

R 

< 

R 

•  <  0 

H 

>  <  0 

•  0 

«  0 

M  0  • 

•  «  0 

•  ^  0 

•  0 

R 

Z  M  0 

Z  >1  0 

S  0 

•  X  ^ 

X 

R 

a  z  a 

R 

X 

H 

a  z  tt 

R 

a  z  a 

a  S  oe 

Z  tt 

z  a  0 

a  z  tt 

a  z  tt 

a  z  tt 

R 

<  Z  tt 

<  Z  tt 

Z  tt 

a  z 

a  0  z 

P 

a  Ul 

R 

tn  u  a 

R 

o 

R 

0.  0  tt 

R 

0.  u  « 

0,  <  oc 

<  « 

<  a  fl 

a  4C  tt 

a  <  tt 

a  <  tt 

R 

0  <  K 

U  <  tt 

<  tt 

a  < 

a  -1  4 

a  mi 

R 

R 

R 

i/>  M  << 

R 

in  < 

in  tt  < 

a  ^ 

a  <  « 

in  tt  < 

0  tt  < 

0  tt  < 

R 

tt  < 

tt  < 

tt  < 

0  tt 

0  a  tt 

R 

0  a 

R 

•  a  z 

R 

QC 

R 

tt  z 

H 

oe  z 

<9  Z 

0  z 

(9  Z  • 

0  Z 

(9Z 

V  z 

N 

<  u  z 

<  0  z 

0  z 

0 

0 

R 

R 

o 

R 

R 

< 

R 

< 

< 

< 

< 

R 

Ul 

Ul 

Ml 

<  0 

<  0 

R 

H4  > 

R 

R 

OC  •  ' 

R 

oc  *  • 

oc  •  • 

tt  •  • 

tt  '  > 

K  >  • 

■ 

0  •  • 

0  •  • 

tt  • 

tt  < 

R 

tt  < 

R 

a  H  H 

R 

R 

<  H  *- 

R 

<  t- 

<  K  H 

H  ♦-  « 

<  ►-  K 

<  P-  ►- 

<  H  H 

R 

0  »•  p- 

0  P-  K 

K  P- 

<  a  K 

<  a 

R 

>00 

R 

0 

R 

zoo 

R 

TOO 

zoo 

0  0 

0  0  fl 

zoo 

ZOO 

ZOO 

R 

-100 

-100 

n 

0  0 

z  0 

130 

R 

1  < 

R 

z  a  a 

R 

a 

R 

0  a  a 

R 

u  o.  a 

u  a  a 

a  a 

a  a  fl 

0  a  a 

u  a  a 

u  a  a 

H 

Ul  a  a 

Ul  a  a 

a  a 

u  a 

u  Z  a 

R 

0  z 

R 

R 

R 

R 

R 

R 

R 

R 

R 

H 

R 

0 

R 

0 

R 

0 

R 

0 

0 

0 

0  « 

0 

R 

0 

0 

R 

0 

0 

0 

0 

0 

R 

0 

R 

R 

R 

R 

R 

o> 

r*- 

R 

R 

r- 

p* 

P*  R 

p* 

p* 

n 

R 

R 

R 

H 

R 

R 

R 

i 

R 

R 

R 

N 

H 

R 

io 

R 

iO 

R 

ip 

in 

in 

in  ■ 

Pi 

0 

0 

R 

CM 

CM 

CM 

R 

in 

R 

in 

R 

in 

R 

in 

in 

in 

in  R 

0 

0 

0 

R 

0 

0 

0 

0 

0 

0 

II 

(0 

R 

(0 

R 

ip 

R 

iP 

iP 

ip 

iP  R 

ip 

0 

0 

H 

0 

0 

0 

0 

0 

0 

eo 

R 

CO 

H 

CD 

R 

CO 

00 

CO 

CO  R 

0 

0 

0 

H 

0 

0 

0 

0 

0 

R 

0 

o> 

R 

0) 

R 

0) 

R 

0) 

0) 

0) 

at  R 

0 

0 

0 

R 

0 

0 

0 

R 

0 

0 

M 

0 

n 

N 

R 

V 

R 

^  » 

n 

• 

n 

R 

R 

H 

fl 

R 

(0 

r» 

R 

0 

R 

n 

in 

in 

in  R 

P- 

p- 

N 

R 

CM 

CM 

CM 

0 

0 

0 

N 

to 

R 

m 

R 

tf> 

R 

in 

•V 

V  » 

0 

0 

0 

R 

0 

0 

0 

0 

0 

R 

0 

H 

0) 

R 

o> 

R 

0) 

R 

0) 

Oi 

0) 

at  R 

0 

0 

0 

R 

0 

• 

0 

0 

0 

0 

0 

R 

0) 

R 

R 

0) 

R 

0) 

0) 

Q 

0  R 

0 

H 

0 

0 

0 

9 

0 

0 

0 

N 

0 

R 

0 

R 

0 

N 

0 

0 

0 

0  • 

0 

0 

R 

0 

R 

0 

0 

0 

R 

0 

0 

H 

0 

N 

n 

R 

n 

N 

« 

n 

n 

n 

0 

Pi  ■ 

0 

0 

0 

R 

0 

0 

0 

0 

0 

N 

Pi 

R 

R 

R 

R 

N 

R 

R 

R 

R 

R 

R 

R 

R 

N 

R 

R 

R 

R 

H 

R 

■ 

R 

» 

R 

R 

R 

R 

R 

R 

r> 

R 

R 

CM 

R 

C9 

CM 

Pi  11 

w 

C4 

0 

R 

CM 

0 

0 

R 

0 

R 

R 

R 

R 

R 

R 

ID 


CO 


L-/of 


309956  498663  5.0  CHARA  SPP .  48.7  15.5  2400 


] 


T 


N 

H 

N 

N 

M  (6 
N 

«  o 

N 

N 

H 

» 

N 

N  CN 
II 

N  ^ 


N 

N 

M 

N 


n  e> 


M 

■ 

N 

u 

N 

N 

V 

IP  R 

ID 

IP 

ID 

N 

N 

d 

a 

O  R 

d 

6 

d 

R 

■ 

H 

■ 

R 

R 

R 

CM  R 

n 

n 

R 

R 

^  R 

R 

R 

R 

R 

R 

R 

H 

R 

R 

R 

Q 

n  M 

Q 

Q 

Q 

R 

o 

■ 

Q 

Q 

Q 

R 

^  ■ 

Q 

Q 

Q 

R 

^  R 

R 

R 

U 

N 

R 

o 

O  R 

Q 

Q 

g 

R 

o 

5  a 

a 

a 

a 

R 

^  R 

m 

in 

in 

R 

ti 

CM  H 

CM 

M 

CM 

H 

H 

(0  CO 

R 

w  n  ift 

ID  R 

0)  o  ^ 

in  ID 

CM  ^ 

R 

lA  ^ 

H 

<0  m 

tn  R 

9  00  O 

O  ID  O 

c^  n 

tft  eo 

R 

w  ^  in 

^  ID  R 

o 

CO 

R 

in 

^  R 

in 

CM 

R 

R 

R 

R 

H 

R 

R 

01  o 

R 

^  O  ^ 

ID  «0  R 

not- 

in  9  CM 

9  0) 

R 

« 

R 

0)  f-* 

0>  R 

n  n  o 

n  o  o 

B  CO 

<M  O 

R 

m  <0 

in  R 

IP  — 

ID  ^ 

in 

^  R 

CM 

in 

R 

R 

R 

H 

R 

B 

R 

IP 

U) 

R 

in 

in  1 

in 

m  z 

m 

3 

R 

3 

3  R 

3 

3  < 

R 

3 

UJ 

R 

Ui 

Ul  R 

Ul 

IP 

IP 

z  » 

R 

Z3t  » 

Z  3t 

z  « 

z 

R 

•  ^  O 

M  O  R 

Z  sc 

R 

a  z  tt 

Z  «  R 

a  z  B 

a  z  B 

a.  z 

^  a 

R 

a  <  a 

<  OC  9 

a  <  B 

a  <  IP 

a  < 

a  < 

R 

m  tt  < 

a  <  R 

m  B  < 

in  B  2 

in  B 

C  2 

R 

O  2 

O  2  R 

0  Z 

a  V) 

O 

R 

< 

< 

<  M 

< 

R 

«  •  • 

B  •  • 

B  ’  ^ 

B  * 

K  K 

R 

<  H 

R 

<  t~ 

^  J 

^  K 

O  O 

R 

ZOO 

O  O  R 

ZOO 

Z  O  < 

Z  o 

a.  a 

R 

o  a  a 

a  a  R 

o  a  a 

u  a  > 

o  a 

R 

R 

R 

o 

o  • 

o 

o 

o 

R 

R 

m 

in  R 

R 

R 

R 

o 

n  R 

R 

IP 

ID  R 

IP 

ID 

IP 

R 

ID 

IP  R 

IP 

IP 

ID 

R 

9 

9  R 

CO 

CO 

9 

R 

9 

01  R 

0) 

0) 

0» 

R 

^  R 

n 

R 

ID 

ID  R 

R 

m 

in  R 

in 

in 

in 

R 

0) 

0)  R 

0) 

B 

0) 

R 

0) 

0>  R 

o> 

9 

$ 

o 

O  R 

o 

o 

o 

H 

n 

n  R 

n 

n 

r> 

R 

R 

R 

R 

R 

R 

R 

fi 

(*)  R 

m 

ID 

R 

l-/t  f 


F 


I 


H  O 
< 
o 

o  8 

I-.  6 

t/J 

i/i  Z 

«  < 

z  z 

K 

4/> 

uj  in 
H  I/) 
<  Ui 
U  ^ 

O  II 

z 

IM  UJ 

u 

-K  < 

■  cr 


O  «  ^ 

>-  »  •  II 

»-  «  O  ‘I  o 

O  II  II 

CD  u  ii 


'O'  M  UI  H 
K  II  o  M 
Z  u  <  M 


O  M 


K  II  (P  II  U> 

o  B  ^  II  »" 

CD  N  u 


o 

o 


u 

U.  II  < 
'o'  II  li. 

t-  ti  a 

I  11  Z) 

O  (I  I/) 
NH  H 


M  Q  II  O 
»  O  II  o 

CO  II  (*) 


Ii  o 


II  m 
0 

II  o 


(0  II  CO  OD  (P  II 


UJ  K-  « 
oc  X  CV  n 

u.  CP  Z  II 
I  *-l  "V,  II 

Z  UJ  O  II 

1/1  3r  w  II 
<  N 


if)  H 

CO  H 


CP  C^  ' 
CO 


H  O  H  O 


O  H 


H 

o  « 

O  R 


SS 

II  Co 


O 

a 

CP 


II 

u 

R 

M 

R 

R 

H 

R 

H 

R 

R 

Ii 

n 

II 

u 

R 

M 

N 

n 

II 

R 

R 

a 

R 

N 

R 

II 

II 

R 

Ii 

R 

11 

H 

R 

R 

II 

u 

R 

H 

R 

R 

Mr 

H 

N 

R 

N 

R 

N 

R 

N 

U 

R 

H 

R 

n 

II 

6 

R 

d 

R 

d 

d 

R 

d 

d 

d 

R 

d 

R 

d 

R 

d 

N 

R 

R 

R 

R 

0 

R 

0 

N 

R 

il 

R 

R 

R 

II 

H 

H 

N 

R 

R 

R 

H 

R 

II 

R 

R 

R 

R 

R 

R 

N 

H 

R 

H 

R 

H 

R 

M 

R 

R 

R 

R 

R 

N 

U 

CM 

CO 

R 

CO 

CO 

R 

to 

to 

(p 

R 

ID 

n 

CD 

II 

in 

M 

H 

R 

R 

R 

R 

U 

II 

d 

d 

R 

d 

d 

R 

R 

d 

R 

d 

R 

o 

N 

R 

R 

R 

H 

R 

II 

R 

R 

R 

R 

R 

N 

n 

R 

R 

N 

R 

R 

R 

R 

H 

R 

R 

n 

n 

R 

R 

R 

H 

H 

R 

II 

R 

R 

R 

N 

M 

II 

R 

R 

R 

R 

H 

M 

11 

R 

R 

R 

R 

H 

R 

H 

R 

H 

H 

R 

R 

R 

o 

K 

CO 

R 

ID 

ID 

R 

o 

o 

fl 

o 

R 

o 

R 

o 

R 

O 

N 

0) 

CO 

R 

CO 

fO 

R 

ID 

ID 

M 

ID 

R 

CM 

R 

CM 

R 

CM 

H 

R 

R 

a 

CO 

CO 

CO 

0 

CM 

R 

CM 

II. 

CM 

II 

R 

R 

R 

R 

M 

R 

11 

U 

R 

R 

R 

R 

N 

II 

R 

R 

R 

H 

R 

R 

R 

H 

R 

H 

H 

H 

R 

R 

M 

II 

u  O  n 

C'J  R 


8  :8  ;8  :8  :8 


8  : 8  : 8 


C>C  O  II  CP  N 


^  CO 


«  O 

«  ^  R  ^ 


N 

(P 

II 

0) 

0) 

R 

0> 

0 

CO 

R 

CO 

R 

CO 

CD 

R 

CD 

R 

R 

M 

H 

0 

R 

0 

R 

R 

R 

0 

fl 

1 

n 

R 

U 

R 

0 

R 

R 

R 

M 

CO 

M 

5 

3 

CO  CM 

R 

CP 

ID 

R 

CO 

CO 

■ 

CO  CO 

R 

0) 

V 

CP 

R 

CM 

CO 

R 

0 

R 

H 

R 

n 

H 

H 

CO  CM 

d 

R 

0) 

R 

CO 

CP 

R 

CP  CO 

R 

CM 

CM 

CP  ^ 

« 

R 

<p 

R 

CD 

CD  ^ 

0 

CP  CM 

R 

R 

to 

R 

CM 

R 

:8 

•  tr> 


M  n  CP  If)  II 


I  CO 
CM 


Z 

o 


N  00  II  CD  ^  ^  u 


cpcpHcon<P<pROMr''OR  rMa)MC0CMcpRCM«>^NipOr-'iDNOc0HipKM0)r-‘r>iir*>O< 


^  CM 

II 

p" 

CO 

CM 

UJ  UI  CO  ^ 

II 

CM 

CP  CM 

CM 

II 

00  CM 

R 

UJ  CO  O 

R 

CM 

4  P^ 

H 

ID  O  CP 

0 

ID  0)  0)  CM 

R 

o>  to 

R 

CD  O 

R 

^  4 

CO 

N 

fO  CM  <0 

fl 

O 

UJ  Z 

II 

CP 

n 

CP 

H 

O  O  ^  ^ 

II 

f"- 

n 

CM 

H 

o 

H 

iD  00 

N 

O  ^  CM 

R 

2  ^ 

^  CM 

H 

CO  P"  CM 

CO 

R 

PM 

CM 

4 

0 

•*  4 

z 

<  < 

fl 

M 

< 

R 

R 

R 

fl 

R 

O 

H 

H 

II 

QC  OC 

il 

H 

H 

R 

oc 

R 

fl 

M 

R 

11 

> 

II 

M 

» 

K  h- 

R 

M 

H 

R 

R 

K 

R 

R 

II 

R 

II 

a 

II 

fl 

M 

H 

n 

H 

H 

H 

N 

fl 

fl 

o 

II 

H 

II 

II 

11 

R 

R 

R 

R 

H 

II 

fl 

11 

M 

N 

N 

R 

R 

II 

R 

R 

0 

II 

W 

M 

R 

R 

W 

R 

fl 

0 

» 

a 

» 

a 

n 

OC 

OC 

Z  OC 

O: 

R 

M  QC 

R 

»-•  tt 

H 

<-*  tt 

tt 

R 

tt 

B 

H 

M  K 

R 

QC 

0 

DC 

II 

UJ 

UJ 

< 

UI 

UJ 

II 

OC  UJ 

UI 

Z  cu 

R 

Z  UJ 

R 

Z  UJ 

R 

UJ 

Ui 

UJ 

II 

Z  UJ 

H 

tn  z  UJ 

« 

4  7  UJ 

H 

Z 

II 

CD  Z 

•J 

II 

CD  CD  Z 

z 

o  z 

Z 

H 

O  S 

R 

o  z 

H 

o  z 

R 

VD  z 

CD  z 

z 

R 

o  z 

z  o  z 

z> 

O  Z 

< 

It 

3 

< 

II 

^3  < 

< 

R 

UU  < 

a 

< 

If 

CD  < 

n 

ID  < 

N 

CD  4 

0 

M  4 

H 

•-«  4 

4 

II 

ID  4 

II 

UJ  LD  4 

H 

K 

ID  4 

n 

UJ 

UJ 

Ui 

•1  UJ 

M 

n 

a 

R 

CD  O 

H 

CD  D 

R 

«J 

R 

mJ 

n 

o 

ft  ft 

II 

4 

D 

K 

II 

< 

II 

z  < 

00 

H 

M  Z  9  < 

< 

n 

tt  < 

It 

< 

II 

oc  < 

H 

3  tt  4 

H 

3  tt  4 

•1  4 

R 

*■^9  < 

4 

tt  4 

II 

4  DC  < 

CP 

B  4 

>  2 

Z 

M 

X  2  o  ^ 

n 

UI 

II 

11 

<  ^ 

R 

tt  4  M 

R 

tt 

4 

R 

• 

X  N< 

'  K  O  M 

R 

4  M 

R 

Z  4 

»■« 

fl 

4  M 

Z  O 

QC 

II 

z  oc 

3 

II 

UJ  z  QC  tt 

11 

a 

K  at 

ct 

N 

Z  tt 

H 

CD  Z  tt 

R 

ID  Z  tt 

H 

tt  U»  tt 

R 

tt  UJ  B  tt 

tt  B 

R 

Z  tt 

R 

4  T  tt 

0 

tt 

I  tt 

CL  X 

UJ 

< 

UJ 

II 

«j  <  q:  cij 

H 

Ui 

H 

CD  UJ 

H 

Ui 

N 

U  Ui 

R 

•-f  U  UJ 

R 

O  Ui 

R 

tt  ^  UJ 

tt  1.J  tt  UJ 

tt  Ui 

N 

o  UJ 

R 

O  CP 

UJ 

II 

CD 

(P  UJ 

o  < 

II 

Z 

(K  Z  CD 

It 

u  tt  <  z 

II 

Z 

II 

o  z 

z 

*-<  z 

R 

tt  Z 

R 

tt  M  z 

H 

CD  U.  Z 

R 

ID  U.  4  Z 

ID  Z 

R 

z 

R 

z 

II 

z 

II 

oc  u> 

II 

in 

o  in 

H 

O  Z  CD 

CD 

II 

N  CD 

CD 

H 

tt  CD 

R 

U  tt  CD 

R 

o 

tt  ID 

H 

ID 

R 

Z  ID 

CD 

H 

tt  CD 

R 

4  OC 

ID 

II 

tt  CD 

u 

Z 

II 

CD  M 

II 

•iH 

n 

»-« 

•>« 

R 

R 

*■« 

H 

4  ID 

■ 

4  CD  M 

4 

R 

M 

R 

UJ 

M 

o 

< 

« 

u  a 

N 

<  •  •  -1 

U 

It 

•  J 

H 

•  ^ 

R 

•  •  J 

R 

•  ^ 

R 

tt 

4  -i 

R 

B  4  '  •J 

B 

11 

•  «J 

R 

o 

•J 

fl 

•  _l 

z 

M 

►- 

j  ♦- 

fl 

3  ♦-  H  -J 

M 

n 

P>  ^ 

M 

R 

H  -J 

R 

K  -J 

R 

0 

4 

3  -1 

4  3  1-^ 

4 

H 

P-  .J 

R 

O  K 

fl 

B 

K  -J 

N 

< 

o 

<  3 

<  O  O  < 

n 

< 

II 

o  < 

O  < 

R 

0  0  4 

0  0  4 

0 

Z  4  4 

R 

Z  4  O  4 

Z  4 

R 

O  4 

R 

-i  o 

4 

H 

> 

O  4 

> 

a 

>  (D 

N 

z  a  a  > 

> 

It 

Q.  > 

H 

> 

R 

a  > 

R 

tt  tt  > 

R 

tt 

tt  > 

0 

O  Z  > 

R 

O  Z  tt  > 

CP 

> 

R 

tt  > 

R 

UJ  tt 

> 

R 

z 

tt  > 

R 

R 

n 

R 

R 

R 

0 

R 

0 

0 

fl 

n 

z  ^ 

» 

II 

H 

fl 

R 

R 

R 

0 

R 

fl 

K  • 

a  K 

O 

W 

O 

If 

O 

R 

R 

o 

R 

O 

H 

R 

o 

H 

H 

o 

R 

R 

O 

R 

H 

o 

R 

R 

o 

fl 

n 

O 

II 

o 

0 

0 

o 

R 

O 

0 

o 

If 

UJ  u. 

N 

n 

00 

II 

00 

00 

H 

0) 

R 

0) 

R 

0) 

R 

0) 

« 

0) 

0) 

0 

00 

R 

flO 

00 

O  W 

R 

II 

R 

M 

R 

R 

R 

R 

0 

u 

H 

n 

R 

M 

R 

H 

H 

R 

R 

0 

II 

00 

oc 

N 

ff 

N 

R 

0) 

N 

0) 

H 

0) 

R 

in 

n 

ID 

R 

iD 

R 

4 

4 

4 

0 

CO 

0 

CO 

R 

CO 

0) 

V)  UI 

H 

ID 

CD 

ID 

if) 

if) 

R 

iD 

« 

CP 

R 

CP 

R 

CD 

R 

P^ 

H 

b* 

P- 

0 

00 

M 

00 

fl 

flO 

It 

UJ  3k 

0) 

0) 

0) 

0) 

II 

0) 

H 

0) 

N 

0) 

R 

0) 

R 

0) 

0) 

R 

0) 

0) 

0 

0) 

0 

0) 

fl 

0) 

K  O 

0) 

0) 

0) 

0) 

N 

0) 

R 

0) 

n 

0) 

H 

0> 

R 

0) 

0 

0) 

R 

0> 

0) 

0 

0> 

0 

0> 

n 

0) 

• 

Z  <  -1 

0) 

0> 

II 

0) 

M 

0) 

0) 

M 

0) 

R 

0) 

R 

0) 

R 

0) 

■ 

0) 

a 

0) 

0) 

0 

0} 

II 

0) 

0 

0) 

q: 

<  Z 

N 

R 

N 

V 

R 

R 

R 

R 

R 

4 

n 

4 

R 

4 

■ 

4 

4 

0 

4 

0 

4 

R 

4 

0 

LU 

oc  M 

n 

W 

11 

R 

II 

N 

H 

R 

R 

R 

0 

II 

fl 

CD 

o  a 

n 

0) 

H 

0) 

H 

0) 

CD 

00 

00 

It 

o 

R 

o 

R 

o 

0 

0) 

0) 

CO 

R 

4 

0 

4 

4 

Z 

QC  0: 

H 

IP 

II 

ID 

II 

in 

II 

CP 

R 

CO 

n 

CP 

fl 

00 

R 

m 

R 

00 

0 

OO 

R 

CD 

00 

0 

o 

0 

o 

H 

o 

UJ 

O  Ui 

II 

f*» 

II 

p" 

r* 

n 

p* 

R 

p» 

H 

p* 

R 

b* 

0 

p" 

b- 

R 

p«. 

n 

00 

0 

CD 

R 

CD 

o  a 

R 

CM 

N 

CM 

1) 

CM 

II 

CM 

R 

CM 

CM 

R 

CM 

H 

CM 

R 

CM 

0 

CM 

R 

PM 

CM 

0 

(M 

R 

CM 

0 

CM 

D. 

o  a 

R 

n 

N 

H 

It 

H 

R 

0 

fl 

0 

R 

fl 

fl 

UJ 

z> 

n 

CO 

CO 

II 

CO 

CO 

II 

CO 

n 

CO 

R 

CO 

II 

CO 

0 

n 

R 

CO 

CO 

0 

CO 

0 

CO 

0 

CO 

i/> 

Ui 

ti 

II 

II 

n 

fl 

« 

N 

R 

R 

M 

fl 

M 

n 

< 

o 

QC 

< 

z 

o 

a 


< 

u 


V  ■ 

3i 

ffi 


R  II  CM 


R  n 


I 

fl 

0. 

Q 

R 

o 

Z 

R 

UI 

tt 

4 

0 

o 

0 

4 

ID 

fl 

UJ 

z 

M 

R 

IS 

R 

o 

H 

UJ 

M 

ID 

R 

►- 

tt 

tt 

R 

UJ 

U) 

R 

O 

z 

> 

R 

tt 

CD 

M 

»- 

3 

OC 

fl 

UJ 

ID 

N 

O 

/-//o 


312810  499986  11.0  NAvJAS  FLEXILIS  1.4  0.7  2600  150  2.0 

VALLISNERIA  AMER  40.4  24.3 


VALLISNERIA  AMER 


w  O 


N 

H 

M 

R 

R 

U 

i 

R 

R 

R 

n 

H 

R 

R 

« 

II 

i 

R 

R 

H 

M 

i 

R 

9^ 

R 

R 

d 

d 

d 

d 

d 

N 

R 

R 

■ 

d 

M 

6 

d 

R 

d 

■ 

d 

d 

d 

d 

6 

6 

11 

R 

R 

R 

R 

R 

R 

R 

N 

II 

R 

R 

■ 

R 

R 

■ 

R 

R 

R 

R 

N 

R 

R 

R 

n 

n 

R 

n 

n 

R 

R 

n 

P) 

P) 

PI 

p) 

N 

R 

H 

R 

d 

It 

d 

R 

d 

R 

d 

R 

d 

6 

d 

d 

N 

R 

R 

■ 

N 

R 

R 

R 

II 

R 

R 

R 

II 

n 

R 

R 

R 

H 

R 

R 

R 

R 

II 

R 

R 

R 

R 

n 

II 

R 

R 

R 

H 

R 

R 

R 

• 

N 

R 

R 

R 

R 

II 

o 

R 

o 

R 

Q 

R 

2 

R 

2 

Q 

2 

2 

2 

2 

II 

R 

10 

R 

o 

R 

o 

R 

o 

o 

o 

o 

o 

o 

N 

n 

R 

n 

R 

tn 

R 

in 

R 

m 

H 

R 

R 

R 

R 

K 

R 

R 

R 

H 

R 

R 

R 

R 

N 

R 

R 

R 

R 

11 

R 

R 

R 

R 

H 

O 

R 

o 

R 

o 

R 

o 

R 

o 

o 

o 

o 

o 

Q 

11 

o 

R 

O 

R 

Q 

R 

Q 

R 

Q 

o 

o 

o 

o 

O 

U 

in 

R 

m 

N 

5 

R 

Q 

R 

10 

10 

10 

tt 

3 

N 

N 

R 

V 

R 

R 

d 

d 

d 

p> 

P> 

It 

R 

R 

R 

R 

11 

M 

R 

R 

R 

II 

2 

2 

3 

6 

R 

10  o  in 

H 

10  a 

R 

O  P5 

R 

<0 

P)  d  <0  CD  O 

in  Y  tf>  CD  n  ^ 

m  d  p>  in  d  V 

d  ^  10  tt  (0 

MF- «-  to  ^  in  p* 

ti 

H 

H 

R 

R 

It 

(p  ^ 

H 

n  in  o  ^ 

R 

in  Oi 

R 

O  P) 

R 

-  o 

<0  O  ®  ^ 

O  P)  •-  d 

CD  n  V  n  d  o 

«-  in  p.  ^  to  «> 

P>  Ol  ^  PI  IP  01 

II 

H 

a  M- 

R 

n 

R 

10 

R 

(B 

R 

P)  P) 

d  P) 

^  d 

^  ^  ^ 

^  p> 

^  d  M- 

It 

II 

R 

H 

R 

R 

H 

tl 

R 

H 

R 

ft 

R 

II 

R 

R 

R 

R 

ft 

tl 

R 

R 

R 

R 

R 

II 

R 

R 

R 

R 

N 

n 

II 

R 

ft 

ft 

II 

II 

H 

II 

R 

R 

ft 

II 

R 

R 

R 

N 

9 

8 

0 

5 

R 

V  N  <0 

H 

Oi 

R 

M-  to 

R 

01 

10  O  ^  P*  d 

d  p>  CD  0)  CD  CD 

CD  CD  PI  ^  d 

0)  CD  CD  d  10 

CD  P5  O  ^  f*  O 

R 

N 

H 

R 

ft 

R 

N 

lit  V  «  Ci 

II 

O  ui  cn 

r-  w 

R 

^  CO 

tl 

in  d 

O  O  (0  a> 

^  M-  K  d 

d  p^  in  o  P>  •* 

«  O  IS  A  CM 

o  01  in  01  in 

R 

n 

in  n 

R 

M-  ^  O 

R 

in  M 

R 

P) 

II 

p-  p* 

f..  (0 

10  d 

d  •“  10  d 

d  in  M-  •“ 

^  in 

R 

n 

R 

< 

H 

R 

d 

ft 

v** 

R 

H 

R 

tt 

R 

R 

R 

II 

R 

R- 

R 

R 

R 

II 

II 

H 

R 

R 

R 

U 

R 

R 

R 

R 

II 

tl 

R 

R 

ft 

ft 

R 

R 

R 

ft 

R 

n 

M  tt 

R 

tt  < 

< 

R 

< 

R 

< 

tt 

ft 

tt  < 

MM  tt  < 

tt  < 

MM  tt  < 

R 

Z  Z  UI 

R 

Z  ui  in 

R 

in 

R 

m 

R 

in 

<  Ul 

tt  tn 

Z  Ul  lA 

tt  in 

Z  ui  (A 

M 

H 

D  O  Z 

R 

D  9  0 

B 

3 

R 

3 

R 

3 

in  z  in  z 

V)  X  3 

in  tn  c  z  3 

in  tn  z  3 

in  o  z  3 

ft 

II 

^  in  < 

R 

R 

R 

»- 

MM  3  < 

MM  <  K 

MM  3  in  <  K 

MM  3  ^  H 

MM  tn  <  H> 

ft 

N 

<  Q 

R 

<  a 

R 

CO 

R 

CD 

R 

n 

^  ^  tit 

•i  tn  m 

tt  tt  o  3 

tt  lii  m 

tt  O  3 

H 

rv  4tf 

H 

<  o 

H 

o 

R 

O 

o 

M  <  z  < 

«  3  »  «  O 

•»  Z  a  <  o 

M  Z  X  «  O 

MM  tt  »  <  O 

ft 

R 

•  M  o 

R 

R 

R 

•  X  >  MM 

•  X  m  o  « 

•  X  MM  <  MM 

'  X  mm  O  MM 

•  X  ^  O  MM 

U 

tl 

a  0.  X  a 

H 

&  a  tt  tt  • 

R 

tt  • 

tt  • 

R 

tt  ' 

a  ui  X  X  DC 

tt  tt  O  tt  tt  ' 

a  iii  X  z  x  ■ 

a  tt  z  tt  tt  ' 

tt  tt  z  B  tt  • 

ft 

a  in  o  ui 

R 

tt  in  tt  iM  a 

R 

tt  tt 

R 

tt  tt 

ft 

tt  tt 

tt  ^  <  lit 

tt  .J  O  tt  tt  tt 

tt  tt  <  U  tt  tt 

CL  tt  <  tt  tt  tt 

tt  tt  u  K  tt  tt 

R 

u 

m  *-12 

U 

m  <  z  o 

n 

in  o 

R 

in  o 

R 

in  o 

in  tt  <  tt  z 

II 

m  tt  o  <  z  o 

tn  tt  tt  mm  z  o 

lA  u.  K  <  Z  O 

in  tt  MM  <  z  o 

ft 

•  a  m 

R 

■  Z  U1  _i 

R 

« 

R 

•i 

-i  O  <n 

z  z  in  tt 

O  K  m  tt 

O  Z  in  tt 

tt  Z  in  tt 

R 

II 

<  o  •-* 

II 

<  O  M  .J 

R 

<  -1 

R 

<  ^ 

R 

<  ^ 

<  in  M« 

fti  in  M  tt 

<  in  MM  tt 

4t  in  MM  tt 

<  tn  MM  tt 

R 

N 

a  «-•  .j 

R 

tt  «-«  •  .J  Ul 

R 

tt  w 

R 

tt  lU 

ft 

tt  Ul 

tt  <  tt  '  •J 

BC  <  '  •  tt  tt 

tt  <  •  •  tt  tt 

tt  <  '  '  tt  tt 

tt  <  •  •  tt  tt 

M 

tl 

<  a  ^ 

R 

<  tt  R-  U  K 

R 

<  H 

R 

<  H 

R 

<  ^ 

<  3  K  P-  -J 

<  3  P-  1-  tt  h- 

41  3  K  H  tt  H 

<  3  1-  tt  K 

<  3  K-  ►-  tt  ft- 

ft 

N 

X  >  o  < 

R 

X  >  O  <  *-4 

R 

T  •- 

R 

T 

R 

I  « 

I  «  o  < 

it 

X  <  O  O  <  mm 

Z  <  O  O  4  MM 

X  <  D  O  <  « 

I  a  o  o  «  - 

R 

N 

u  z  a  > 

R 

C7X  tt  >  Z 

O  Z 

ft 

U  Z 

R 

u  z 

u  Z  Z  a  > 

u  z  a  a  >  Z 

u  Z  a  a  >  Z 

U  Z  tt  tt  >  z 

U  Z  tt  tt  >  z 

R 

H 

R 

R 

R 

R 

n 

R 

R 

R 

ft 

R 

II 

o 

U 

o 

R 

in 

R 

in 

m 

O 

o 

O 

in 

v> 

R 

R 

ft 

R 

« 

N 

H 

r* 

R 

in 

R 

in 

in 

in 

m 

in 

in 

IP 

ft 

N 

H 

R 

• 

ft 

R 

H 

R 

R 

R 

R 

N 

10 

U 

10 

Oi 

R 

d 

ft 

d 

m 

o> 

0) 

p) 

P) 

R 

0> 

R 

0) 

n 

0) 

R 

0) 

ft 

0) 

CO 

CD 

9 

m 

3 

R 

0> 

U 

0) 

o 

R 

0) 

R 

0) 

01 

0) 

tt 

o> 

3 

R 

It 

O) 

M 

0> 

R 

0) 

R 

0) 

ft 

0) 

0) 

0) 

tt 

01 

3 

11 

II 

a 

R 

0> 

0) 

R 

0) 

ft 

01 

0) 

0) 

0) 

o> 

3 

H 

It 

R 

N 

R 

ft 

ftr 

n 

R 

tl 

R 

M 

R 

R 

n 

n 

U 

<»> 

ft 

n 

R 

P) 

R 

P5 

n 

10 

10 

II 

n 

R 

P) 

ft 

pj 

R 

n 

ft 

P) 

d 

d 

d 

d 

d 

R 

It 

CO 

R 

CO 

CD 

R 

CO 

ft 

CO 

CO 

CD 

CO 

CD 

« 

H 

H 

OI 

R 

M 

R 

d 

ft 

d 

d 

d 

d 

d 

d 

R 

R 

ft 

R 

ft 

N 

R 

11 

H 

n 

n 

R 

n 

p> 

p) 

P> 

p) 

w 

p) 

ft 

II 

N 

R 

R 

ft 

R 

R 

R 

R 

R 

II 

R 

R 

R 

R 

N 

R 

R 

R 

R 

R 

II 

R 

R 

R 

R 

R 

II 

a 

• 

n 

R 

R 

tn 

H 

10 

d 

p> 

n 

3 

R 

II 

R 

■ 

R 

R 

R 

w  o> 
in 


o  ^ 

en  0} 


in  in  (*> 

CO 


o 


fO 

o 


a 

o 


o 


VALLISNERIA  AMER 


SUBMERSED  MACROPHYTE  PONAR  DATA.  SEPTEMBER.  1984  NOTE:  1.  (-)  INDICATES  MISSING  DATA 

2.  TRACE  *  LESS  THAN  0,001  G/l 


4-^  II 

•  N  S 
U  M  O 
ui  i  K 
l/>  H 
^  i  O 

•  ■  a  N 
K  i  ■ 
U.  ■  M 
W  ■  ikJ  N 
K  It  U  N 
Z  K  <  » 

UJ  ■  Ife  i 

tt  ■  a  R 
a  «  3  » 
3  R  (/)  R 

OR  R 
R 
R 

(/)  R  R 

U>  R  Z  R 
^  R  O  R 
O  II  H  R 
Z  H  R-  R 
<  R  O  H 
O  R  IS  R 


O  R  Ui  • 
O  R  O  R 
R  <  R 
w'  R  R 
^  R  QC  R 
Z  R  3  R 
O  R  </)  R 
MH  R  R 


a  X  CN  R 
u.  O  Z  R 

I  MM  >S,  R 

X  UJ  O  R 

t/)  S  W  M 

<  R 


X  « 

15  4^  R 

MM  CM  II 

U1  z  R 

»  M 

C9  N 

>  W  M 

a  R 

O  a 


M-  R  i 

'  R  •  R 

O  R  O  ■ 

R  R 


(<>  R  (*>  R  n  U  M 

•  R  •  R  •  R  • 

O  R  O  ■  O  R  O 


U)  R  10  R 
ID  R  to  R 


to  R  10  M 

M-  R  R 


R 

n 

H 

R 

R 

H 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

CM 

R 

CM 

R 

o 

o 

o 

o 

O 

o 

O 

o 

o 

R 

R 

R 

R 

o 

H 

o 

R 

o 

o 

o 

o 

O 

o 

o 

O 

o 

O 

o 

o 

R 

R 

» 

R 

R 

R 

R 

■ 

R 

R 

R 

R 

R 

R 

R 

R 

R 

« 

R 

R 

R 

R 

H 

H 

R 

R 

CM 

R 

CM 

R 

CM 

CM 

CM 

MM 

1M 

M> 

R 

R 

R 

R 

o 

R 

O 

R 

o 

o 

o 

O 

O 

o 

O 

o 

d 

d 

d 

d 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

H 

■ 

R 

R 

R 

R 

R 

H 

R 

R 

R 

R 

R 

« 

R 

R 

R 

R 

R 

R 

R 

R 

R 

o 

R 

o 

R 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

R 

R 

10 

R 

to 

flO 

CO 

CO 

10 

IO 

to 

CM 

CM 

CM 

R 

R 

R 

R 

CM 

CM 

CM 

CO 

CO 

CO 

r> 

n 

CO 

R 

R 

H 

R 

fl 

R 

R 

R 

« 

R 

R 

R 

« 

R 

fl 

R 

• 

R 

R 

R 

■ 

R 

o 

R 

o 

R 

Q 

Q 

o 

3 

o 

O 

o 

o 

0 

ft 

ft 

ft 

M 

R 

o 

R 

o 

R 

O 

o 

o 

o 

O 

O 

o 

o 

ft 

o 

o 

ft 

■ 

R 

to 

R 

to 

R 

Mp 

to 

to 

to 

to 

to 

IP 

0 

0 

0 

N 

R 

n 

R 

n 

R 

CM 

CM 

CM 

R 

R 

R 

■ 

R 

■ 

R 

M 

R 

CM 

R 

to 

R 

CM 

pM 

MT 

o 

0) 

to 

CM 

CO 

fl 

IP 

a 

0 

a> 

CO 

A 

R 

N 

R 

• 

R 

o 

R 

CM 

R 

0) 

CO 

o 

CO 

IP 

o 

CO 

10 

CM 

6 

0 

M 

R 

10 

R 

lO 

R 

IP 

V 

CM 

CM 

p- 

IP 

0 

fl 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

fl 

R 

R 

R 

R 

R 

R 

R 

R 

II 

R 

R 

R 

R 

R 

N 

R 

R 

H 

R 

fM 

R 

O 

R 

ft 

CM 

CM 

to 

o 

IP 

o 

9 

0 

9 

0 

R 

R 

R 

R 

fl 

R 

IP 

R 

CO  CM 

R 

to 

CO 

0) 

to 

CM 

CM 

P^ 

9 

0 

N 

R 

CO 

R 

IP 

R 

o 

CO 

CM 

CM 

pM 

to 

in 

to 

P^ 

P» 

A* 

II 

M 

R 

R 

MM 

n 

R 

R 

R 

N 

R 

R 

R 

R 

M 

R 

R 

N 

H 

R 

R 

R 

R 

R 

R 

R 

« 

R 

R 

R 

R 

tM 

R 

MM  ft 

R 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

R 

N 

Z 

R 

z 

UI 

R 

UI 

UI 

UJ 

UJ 

UJ 

UJ 

UI 

UI 

UJ 

UJ 

0 

0 

R 

H 

o 

R 

5 

z 

R 

X 

z 

X 

Z 

X 

z 

X 

X 

Z 

Z 

z 

x 

B 

R 

10 

R 

to  < 

R 

< 

< 

< 

R( 

< 

< 

< 

< 

< 

< 

< 

< 

R 

N 

o 

R 

o 

R 

R 

R 

ft 

U 

ft  < 

R 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

fl 

R 

< 

R 

< 

MM 

R 

MM 

MM 

MM 

MM 

MM 

•M 

MM 

MM 

MM 

• 

M 

x 

R 

X  ft 

R 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

R 

R 

o 

R 

U  UI 

R 

UJ 

UI 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

0 

0 

f 

« 

MM 

R 

MM 

z 

R 

z 

z 

z 

Z 

Z 

Z 

z 

z 

z 

Z 

z 

z 

R 

R 

ft 

R 

ft  to 

R 

10 

to 

lO 

to 

fl 

to 

to 

to 

to 

lO 

to 

IP 

0 

R 

R 

R 

MM 

R 

MM 

MM 

MM 

MM 

M4 

MM 

MM 

MM 

MR 

MM 

MM 

Mm 

R 

R 

R 

R 

-J 

-J 

mJ 

-1 

-1 

-J 

R 

R 

R 

-1 

R 

-J 

-J 

-J 

.J 

ij 

II 

H 

o 

R 

o  < 

R 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

R 

R 

a 

R 

a 

> 

R 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

> 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

o 

H 

o 

R 

to 

to 

to 

to 

to 

to 

o 

o 

o 

o 

o 

o 

R 

R 

R 

R 

t 

R 

0) 

0) 

II 

IP 

ID 

IP 

to 

10 

10 

CO 

9 

9 

0 

0 

0 

R 

R 

H 

R 

R 

R 

R 

R 

R 

R 

to 

R 

to 

fl 

IP 

IP 

IP 

CM 

CM 

CM 

CM 

CM 

CM 

R 

R 

H 

r»» 

N 

pM 

r* 

w 

to 

9 

CD 

0 

0 

0> 

9 

9 

R 

R 

IP 

N 

Ip 

fl 

IP 

ip 

ip 

IP 

V 

IP 

ip 

ip 

0 

Ip 

H 

H 

(J 

H 

o 

II 

o 

o 

o 

9 

9 

ft 

9 

C  } 

ft 

o 

ft 

R 

R 

C) 

N 

R 

o 

M 

0 

(*) 

O 

o 

O 

ft 

ft 

ft 

R 

R 

to 

H 

to 

R 

to 

to 

to 

iO 

to 

to 

10 

IP 

IP 

IP 

0 

0 

R 

R 

M 

R 

R 

R 

CM 

R 

CM 

R 

IP 

IP 

IP 

IP 

IP 

IP 

CO 

9 

9 

0 

0 

0 

R 

R 

V 

H 

<0 

N 

*p 

V 

ip 

pM 

pM 

CO 

9 

9 

P*- 

K 

R 

R 

o 

R 

o 

R 

o 

o 

o 

o 

o 

o 

o 

O 

O 

O 

O 

o 

R 

R 

N 

n 

flp 

R 

R 

H 

M" 

R 

N 

n 

!• 

CO 

R 

n 

CO 

10 

CO 

« 

CO 

CO 

CO 

CO 

n 

CO 

CO 

n 

R 

R 

R 

R 

H 

H 

H 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

R 

11 

R 

R 

CM 

■ 

CO 

R 

to 

IP 

AM 

CM 

CO 

<M 

CM 

r> 

CM 

n 

R 

R 

R 

R 

R 

IO«0>RfV<MVRVt0RORr^ 

•  •  -  R  •••R  -  -R  <11 

'•>l0l*>Ul0CNCDRMr0tR'-KO 
M  M-  CM  ■  -  - 


IT  R  R 
^  R  to  R 


(S  R  CM  n 
n  IP  CM 


R  Mr  CM  R 

R  Or 

R  ^  H 


r-  n  R 
0)  R  t**-  R 

R  M-  H 


>  Z  R 

X  O  N 

ax  R 

o  <  R 

at-  H 

O  N 

<  R 

Z  M 


tt  II 
(/)  Ul  R 
UJ  M 
K  O  II 
Z  <  O  R 
<  Z  N 

QC  MM  N 

O  O  R 
^  GC  CK  R 
O  Ui  M 

oat* 
u  a  R 

3  R 


a  R  a  II 
UJ  N  UJ  R 

Z  R  Z  R 

<  R  <  R 
R  R 

<  R  <  R 

MM  H  MM  R 

a  R  a  R 

UJ  II  UJ  R 
z  R  Z  R 
(O  R  <0  R 
MM  n  MM  R 

-1  R  .i  R 
^  H  -i  R 

<  R  <  R 
>  R  >  R 


CM  R  C*)  to 
flO  M  CD  (*) 


oc  R  s  a 

UJ  R  Z  UJ 

Z  II  o  z 

<  II  lO  < 
R  O 

<  II  QC  < 

MM  H  <  MM 

tt  R  X  tt 
ui  n  o  ui 
Z  R  ^  Z 

</)  H  ft  </> 

MM  R  MM 

-JR  '  ^ 
^  R  f-  -J 

<  R  O  < 

>  R  a  > 


R  to  r«* 

R  CM  M-  to 


R  MM  ft 

in  Z  w 

N  O  Z 

R  to  < 

M  O 

R  ft  < 

I  R  '  <  NM 

R  a  X  ft 

'  R  a  o  UJ 

R  to  MM  Z 

•  R  ft  to 

'  R  <  *» 

I  R  ft  •  «J 

I  R  <  H  -i 

R  X  O  < 

R  o  a  > 

R 


R  O  Mr  II 
R  CM  R 
R  CM  R 


R  <  R 
R  •  MM  || 

R  a  ft  H 
R  a  UJ  R 
R  in  Z  R 
H  to  R 
R  <  MM  R 
R  ft  -J  R 
R  <  -J  R 

R  X  <  R 
R  O  >  R 


O  R  O  R 
pM  R  fM.  R 
IP  II  IP  R 

8H  O  R 
R  O  R 
10  R  to  R 
R  H 

IP  R  IP  R 

IP  N  IP  H 
O  R  O  R 
^  R  ^  R 
^  R  R 

r?  R  CO  R 


4 


330 


b 

u 

b 

H 

R 

R 

R 

b 

M 

u 

H 

M 

u 

n 

R 

b 

N 

H 

II 

R 

II 

« 

N 

II 

II 

fl 

« 

N 

R 

II 

II 

b 

M 

R 

R 

N 

b 

R 

■ 

M 

H 

b 

II 

II 

b 

H 

b 

b 

N 

11 

b 

M 

II 

II 

li 

b 

O 

o 

b 

o 

H 

o 

N 

o 

R 

o 

O 

A 

A 

II 

A 

b 

o 

b 

o 

H 

O 

11 

b 

N 

fl 

o 

fl 

o 

II 

o 

II 

O 

b 

N 

b 

b 

H 

II 

N 

b 

M 

U 

U 

II 

b 

H 

N 

o 

d 

b 

o 

b 

d 

b 

d 

U 

d 

d 

d 

d 

H 

d 

b 

o 

b 

d 

n 

o 

H 

o 

o 

II 

d 

o 

o 

o 

fl 

O 

■ 

u 

b 

II 

H 

U 

R 

H 

M 

R 

N 

II 

H 

II 

N 

U 

N 

N 

N 

N 

N 

b 

b 

N 

R 

N 

U 

U 

N 

N 

b 

N 

b 

b 

R 

N 

b 

b 

U 

II 

11 

N 

b 

R 

b 

b 

■ 

M 

b 

II 

II 

ft 

n 

fl 

N 

b 

R 

b 

b 

H 

N 

b 

M 

II 

b 

N 

N 

R 

N 

■ 

b 

b 

H 

R 

H 

II 

II 

II 

w 

II 

n 

R 

n 

A 

b 

A 

A 

A 

b 

R 

A 

R 

A 

II 

A 

b 

b 

II 

R 

A 

A 

fl 

A 

fl 

A 

II 

R 

N 

■ 

R 

b 

N 

II 

b 

II 

H 

d 

d 

R 

o 

d 

« 

d 

d 

d 

d 

d 

b 

d 

b 

o 

i 

o 

H 

o 

M 

o 

b 

o 

o 

II 

o 

o 

o 

O 

II 

R 

II 

H 

b 

b 

N 

b 

II 

If 

« 

M 

R 

b 

i 

b 

fl 

■ 

11 

R 

u 

M 

It 

H 

N 

R 

« 

b 

b 

N 

II 

b 

II 

R 

II 

II 

R 

b 

U 

b 

n 

M 

■ 

R 

R 

H 

R 

tl 

fl 

H 

M 

■ 

■ 

i 

N 

fl 

II 

N 

R 

b 

II 

W 

n 

R 

N 

b 

b 

fl 

II 

H 

H 

R 

R 

M 

It 

II 

R 

b 

1 

b 

II 

M 

H 

b 

H 

b 

II 

II 

II 

R 

M 

b 

N 

fl 

M 

II 

II 

II 

II 

R 

R 

b 

H 

fl 

b 

N 

N 

b 

M 

H 

o 

u 

H 

M 

A 

A 

A 

R 

b 

A 

U 

A 

N 

A 

H 

A 

H 

A 

R 

A 

II 

o 

o 

o 

o 

II 

n 

N 

in 

b 

A 

A 

N 

A 

A 

A 

A 

A 

R 

A 

R 

A 

11 

A 

N 

A 

H 

A 

A 

R 

A 

a 

R 

A 

II 

A 

0> 

II 

o 

It 

H 

R 

b 

b 

H 

« 

II 

11 

A 

H 

A 

II 

A 

A 

u 

N 

H 

H 

N 

R 

fl 

fl 

II 

II 

n 

II 

N 

II 

R 

R 

H 

b 

11 

R 

M 

H 

H 

II 

M 

II 

R 

N 

N 

b 

M 

II 

b 

H 

n 

II 

li 

It 

N 

N 

R 

b 

b 

fl 

II 

II 

II 

II 

II 

b 

N 

R 

II 

1 

N 

N 

N 

N 

H 

II 

N 

o 

II 

O 

b 

o 

H 

o 

R 

Q 

o 

o 

O 

O 

b 

O 

H 

O 

b 

Q 

fl 

o 

H 

Q 

H 

O 

II 

o 

o 

Q 

O 

o 

II 

o 

U 

c 

b 

O 

n 

o 

H 

o 

o 

o 

N 

b 

O 

fl 

o 

o 

It 

O 

II 

O 

o 

b 

o 

o 

O 

o 

It 

to 

H 

in 

H 

A 

b 

A 

R 

A 

A 

A 

!*• 

N 

h- 

b 

A 

N 

A 

H 

A 

A 

A 

II 

A 

R 

4 

4 

II 

4 

4 

H 

II 

R 

R 

N 

R 

M 

N 

fl 

H 

II 

b 

II 

11 

II 

R 

R 

H 

b 

H 

« 

b 

II 

H 

M 

N 

II 

b 

fl 

N 

R 

N 

b 

N 

H 

II 

II 

H 

II 

O) 

II 

CO 

II 

flo 

A 

n 

C*  O  A 

U 

A  A 

A  A 

A  ^ 

A  A 

fl 

m 

M 

o 

N 

A 

A 

N 

A  A 

A 

II 

A 

II 

O) 

M 

A 

H 

A  A 

b 

ft 

A 

ft 

4 

II 

b 

R 

R 

If 

n 

b 

fl 

II 

b 

II 

II 

(p 

II 

b 

CJ 

b 

A 

A 

N 

A  A 

b 

A 

^  A 

^  C-  A 

A  A 

b 

A  A 

b 

A 

H 

A 

A 

R 

O  A 

fl 

A 

11 

A 

n 

A 

II 

A 

A 

A 

H 

A  O  A 

o 

10 

in 

CN  0) 

R 

O 

H 

A 

ft 

A 

A  ^ 

A 

b 

A 

R 

N 

W 

A 

H 

A 

b 

V 

M 

4 

H 

A 

A 

« 

A 

» 

A 

H 

R 

R 

H 

II 

b 

b 

H 

It 

II 

H 

U 

K 

tl 

II 

b 

R 

R 

II 

b 

H 

H 

II 

li 

H 

b 

R 

M 

fl 

II 

fl 

N 

fl 

II 

II 

II 

II 

R 

b 

n 

R 

II 

II 

tl 

11 

b 

R 

R 

b 

b 

R 

R 

II 

N 

II 

11 

M 

N 

fl 

fl 

N 

N 

M 

N 

U 

11 

b 

R 

R 

H 

N 

H 

N 

tl 

H 

b 

b 

II 

N 

n 

U 

II 

in 

^  o 

A  O 

R 

cv 

R 

O  n 

A 

II 

a 

A 

A  A 

h>  A  A 

^  A 

fl 

A  A 

H 

fl 

A  A 

H 

A 

A 

H 

A 

N 

ft 

b 

ft 

W 

A 

» 

A  A 

» 

U!  •»  O 

II 

A 

R 

II 

11 

R 

H 

II 

II 

M 

r*- 

UJ 

O 

n 

A 

Cl 

A 

^  A 

A  O 

AAA 

H 

A  ^ 

^  A 

A 

II 

A 

A 

A 

A 

ft 

0) 

A 

b 

4 

A 

UJ 

A 

A 

II 

O  A 

A 

0) 

O 

eo 

A 

R 

CN 

A 

H 

^  A 

• 

A  A 

A  A 

A 

R 

A 

n 

N 

A 

fl 

N 

A 

N 

N 

N 

W 

y 

A 

II 

A 

4 

< 

Cl 

R 

H 

A 

R 

II 

A 

M 

4 

ft 

R 

R 

R 

R 

H 

II 

H 

II 

n 

R 

tt 

11 

11 

b 

R 

R 

fl 

R 

M 

R 

H 

N 

N 

II 

II 

II 

b 

H 

B 

B 

H 

II 

II 

H 

II 

11 

H 

i 

R 

■ 

H 

H 

R 

H 

II 

H 

H 

b 

b 

H 

R 

N 

fl 

N 

II 

0 

U 

H 

II 

N 

II 

H 

H 

R 

II 

II 

R 

H 

H 

II 

II 

II 

a 

II 

ft 

ft 

II 

ft 

R 

ft 

H 

ft 

ft 

ft 

M  ft 

ft 

H 

M  ft 

R 

ft 

N 

ft 

fl 

ft 

11 

ft 

11 

ft 

ft 

11 

ft 

ft 

b 

ft 

Ul 

Z  UJ 

Z  UJ 

II 

UJ 

R 

Z 

UJ 

R 

Z  UJ 

Z  UJ 

Z  Ul 

Z  A 

Z  UJ 

II 

Z  UJ 

b 

Ul 

N 

Ul 

N 

z 

UJ 

It 

Uf 

fl 

Ul 

fl 

UJ 

U 

UJ 

N 

UJ 

II 

4  W 

z 

3  Z 

u 

o  z 

tt 

Z 

3  A  Z 

R 

3  Z 

3  Z 

3  Z 

M  o  Z 

o  z 

II 

O  Z 

Z 

N 

Z 

R 

o 

Z 

R 

Z 

II 

Z 

Z 

II 

Z 

U 

A  Z 

Z  Z 

II 

A 

< 

II 

H 

< 

f 

H 

< 

R 

< 

R 

K  3  < 

b 

H  < 

K  < 

H>  < 

l-b  A  < 

A  «< 

b 

A  < 

b 

< 

W 

< 

R 

A 

4 

H 

< 

4 

M 

4 

b 

4 

4 

II 

4 

11 

pm 

< 

b 

< 

R 

<  Ul 

b 

< 

< 

< 

-1  O 

o 

b 

Q 

N 

fl 

fl 

o 

N 

b 

II 

fl 

N 

N 

-J 

M 

< 

U  < 

n 

u  < 

< 

H 

U  Z  < 

R 

U  < 

y  < 

U  < 

M  ft  < 

ft  < 

II 

ft  < 

R 

< 

N 

< 

R 

ft 

< 

11 

< 

II 

4 

It 

4 

U 

4 

R 

Mi 

4 

(1 

4 

4 

N 

pm 

m 

b-t 

b 

M 

M  M 

tl 

X  <  »-« 

<  M 

M 

< 

H 

tl 

R 

< 

11 

II 

X 

> 

M 

X 

QL 

a 

ft 

ft 

ft 

ft 

H 

ft 

H 

ft  z 

ft 

R 

ft  ft 

ft  ft 

ft  ft 

lU  Z  K 

X  tt 

b 

Z  ft 

R 

ft 

ft 

ft 

H 

a  Z  CK 

M 

ft 

R 

ft 

H 

ft 

N 

ft 

N 

ft 

UJ  ft 

» 

ft  z 

ft 

H 

Ul 

UJ 

a 

in  UJ 

H 

m  ui 

A 

R 

A  < 

uJ 

b 

A  UJ 

A  UJ 

A  A 

^  O  UJ 

U  UJ 

b 

O  UJ 

UJ 

11 

ft 

UJ 

H 

a 

y  UJ 

H 

Ul 

II 

UJ 

H 

UJ 

UJ 

H 

ft 

Ul 

a 

Ul 

2 

fl 

2 

b 

Z 

M 

z 

ft  z 

b 

z 

z 

Z 

ft  Z 

M  z 

b 

M  z 

R 

Z 

fl 

A  Z 

R 

A 

M 

z 

M 

Z 

b 

Z 

N 

T 

n 

Z 

It 

A 

u.  Z 

A  4 

Z 

u. 

«0 

M 

i/> 

1/1 

A 

N 

.  o  A 

R 

•  A 

•  A 

•  A 

ft  A 

ft  A 

b 

ft  A 

fl 

A 

H 

A 

II 

ft  A 

R 

A 

II 

A 

fl 

A 

It 

A 

N 

A 

H 

mJ 

A 

U 

<  o 

R 

o 

•M 

n 

o 

•-4 

R 

O 

O 

O 

A 

*■4 

H 

H 

II 

< 

R 

< 

N4 

R 

II 

Mi 

R 

4 

A 

M 

II 

4 

M4 

A 

II 

ft 

R 

R 

H 

M 

RX  ^ 

«-4  ^ 

<  •  -J 

•  ^ 

R 

•  «J 

R 

N 

ft 

«J 

M 

ft 

n 

II 

H 

II 

ft 

4 

ft 

UJ 

II 

4 

<  ft 

ft 

R 

H 

ft  H 

-J 

ft  U 

ft  -J 

ft  -1 

3  K  J 

K  ^ 

R 

ft  ^ 

H 

< 

< 

ft 

H 

R 

_J 

If 

_J 

fl 

< 

3  -J 

fl 

4  ft 

fl 

3 

< 

I  > 

< 

> 

< 

< 

R 

>  o  < 

R 

>  < 

>  < 

>  < 

<  D  < 

O  < 

b 

o  < 

< 

fl 

I  < 

II 

X  o  < 

R 

< 

4 

II 

4 

4 

II 

X 

4 

4 

I 

4 

4 

> 

N 

> 

b 

z 

> 

R 

> 

b 

Z  ft 

> 

R 

z  > 

z  > 

z  > 

Z  ft  > 

ft  > 

R 

ft  > 

H 

> 

II 

y 

> 

U 

y 

ft 

> 

> 

R 

> 

> 

H 

> 

R 

y 

Z  > 

y  z 

> 

tl 

Z 

U 

b 

R 

n 

• 

H 

N 

• 

R 

M 

II 

n 

fl 

» 

M 

R 

H 

R 

R 

■ 

H 

fl 

R 

n 

II 

N 

o 

fl 

o 

R 

o 

R 

o 

fl 

o 

o 

o 

o 

o 

M 

o 

N 

o 

H 

o 

M 

o 

A 

A 

R 

A 

R 

A 

A 

A 

A 

H 

b 

R 

R 

M 

b 

R 

fl 

R 

H 

11 

M 

If 

fl 

II 

II 

r- 

A 

R 

A 

R 

A 

A 

A 

A 

A 

A 

R 

A 

R 

A 

II 

A 

H 

A 

fl 

A 

R 

A 

II 

A 

A 

n 

A 

A 

II 

A 

M 

tt 

R 

R 

fl 

• 

H 

N 

R 

b 

H 

II 

II 

b 

H 

R 

R 

R 

H 

b 

11 

M 

M 

fl 

fl 

II 

M 

H 

R 

N 

A 

A 

A 

A 

A 

H 

A 

It 

b 

II 

A 

R 

A 

It 

A 

a 

II 

a 

II 

a 

0) 

n 

o 

IT 

o 

R 

O 

R 

o 

U 

o 

o 

o 

R 

R 

O 

n 

O 

O 

H 

b 

R 

II 

II 

b 

H 

N 

R 

t- 

r* 

C- 

h* 

R 

ft 

H 

ft 

« 

ft 

H 

ft 

II 

ft 

II 

ft 

II 

ft 

tl 

ft 

ft 

ft 

ft 

II 

o 

Q 

R 

o 

R 

Q 

N 

O 

Q 

Q 

o 

O 

R 

Q 

H 

Q 

N 

o 

b 

o 

II 

Q 

O 

II 

Q 

c 

II 

o 

Q 

O 

It 

o 

R 

?5 

R 

o 

R 

o 

« 

o 

o 

o 

o 

o 

R 

o 

R 

o 

M 

o 

o 

H 

o 

II 

o 

o 

H 

o 

o 

O 

II 

5 

II 

in 

R 

in 

R 

A 

R 

A 

A 

A 

A 

A 

A 

R 

A 

R 

A 

N 

A 

b 

A 

R 

A 

II 

A 

N 

A 

II 

A 

tt 

A 

A 

A 

II 

R 

R 

R 

N 

R 

R 

fl 

R 

b 

II 

H 

tl 

f( 

R 

A 

R 

A 

R 

A 

R 

A 

A 

A 

A 

A 

• 

A 

R 

ft 

N 

ft 

R 

ft 

i 

Q 

II 

O 

o 

H 

tt 

A 

fl 

A 

II 

A 

II 

0) 

R 

h' 

H 

N 

R 

C- 

R 

h* 

n* 

R 

ft 

R 

A 

N 

A 

A 

N 

O 

II 

o 

II 

o 

II 

A 

II 

A 

A 

A 

II 

o 

R 

o 

b 

o 

H 

O 

O 

O 

o 

O 

o 

II 

O 

R 

O 

M 

O 

o 

M 

H 

O 

II 

O 

M 

O 

O 

11 

rf 

H 

R 

’V 

R 

R 

V 

R 

V 

R 

H 

V 

n 

4 

II 

4 

4 

H 

4 

4 

4 

11 

4 

R 

II 

R 

H 

R 

fl 

II 

II 

fl 

11 

W 

R 

A 

R 

n 

R 

A 

A 

A 

A 

A 

A 

M 

A 

R 

A 

H 

A 

R 

A 

A 

A 

II 

A 

II 

A 

II 

A 

A 

M 

A 

II 

II 

n 

R 

R 

b 

R 

fl 

H 

II 

II 

R 

II 

R 

N 

R 

R 

R 

H 

H 

II 

« 

II 

II 

II 

R 

R 

b 

R 

N 

R 

tl 

II 

fl 

II 

II 

M 

11 

R 

R 

R 

R 

b 

■ 

N 

R 

II 

M 

II 

II 

R 

b 

R 

R 

R 

H 

II 

fl 

H 

M 

N 

N 

n 

n 

r) 

R 

R 

M 

R 

A 

A 

A 

C- 

A 

R 

A 

R 

N 

A 

II 

A 

R 

4- 

A 

II 

A 

fl 

fl 

A 

II 

A 

4 

It 

R 

R 

R 

R 

« 

fl 

fl 

n 

R 

R 

N 

»  o 

n 


NtTELLA  HYALINA  TRACE 

VALLISNERIA  AMER  35.6  20.3 


L  -  fCt 


i 

a 

a 

a 

a 

a 

N 

a 

a 

a 

a 

a 

i 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

N 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

•  N 

z 

N 

a 

a 

a 

a 

a 

a 

a 

a 

U  M 

o 

■ 

a 

CM 

CM 

CM 

a 

a 

a 

a 

a 

a 

a 

a 

UJ  ■ 

K 

■ 

a 

a 

N 

a 

a 

a 

a 

a 

a 

a 

(/)  ■ 

H 

M 

6 

a 

O 

d 

o 

o 

o 

o 

d 

o 

d 

d 

a 

d 

O 

a 

o 

a 

O 

a 

O 

a 

d 

a 

d 

a 

O 

O 

\  M 

O 

■ 

a 

a 

a 

II 

a 

a 

a 

a 

a 

•  N 

0 

« 

a 

a 

a 

a 

a 

a 

a 

a 

a 

K  H 

N 

a 

a 

a 

a 

a 

a 

a 

a 

a 

IL.  M 

■ 

N 

a 

a 

a 

a 

a 

a 

• 

a 

w  II 

Ul 

i 

a 

a 

a 

a 

a 

a 

a 

a 

H  M 

O 

M 

a 

a 

a 

a 

a 

a 

a 

a 

a 

z  « 

< 

■ 

tt 

a 

tt 

tt 

IP 

IP 

IP 

0 

00 

a 

tt 

a 

Mr 

a 

a 

CM 

a 

CM 

a 

CM 

a 

CM 

CM 

Ui  i 

N 

a 

a 

a 

a 

a 

a 

a 

a 

a 

tt  ■ 

tt 

■ 

d 

a 

o 

d 

O 

O 

o 

o 

d 

o 

d 

d 

a 

d 

o 

a 

o 

a 

o 

a 

O 

a 

d 

a 

d 

O 

a 

o 

tt  N 

3 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

3  M 

(A 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

O  ■ 

■ 

a 

■ 

■ 

a 

a 

a 

a 

a 

CM 

■ 

a 

a 

a 

■ 

a 

a 

a 

a 

a 

Z 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

<  '•v 

t/l  M 

i 

a 

a 

a 

a 

a 

a 

a 

a 

a 

II 

H  O 

UJ  ■ 

Z 

N 

a 

a 

a 

a 

a 

a 

a 

a 

< 

^  II 

O 

N 

a 

■ 

a 

a 

a 

a 

a 

a 

a 

O 

O  N 

►- 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

o 

Z  N 

H 

i 

CM 

a 

CM 

a 

CM 

o 

o 

o 

f»- 

N 

a 

N 

IP 

a 

IP 

a 

IP 

a 

o 

a 

o 

a 

o 

a 

o 

a 

o 

a 

o 

o 

<  M 

O 

i 

rj 

a 

n 

(A 

IP 

tf) 

IP 

tt 

tt 

a 

tt 

CM 

a 

CM 

a 

CM 

a 

00 

a 

o 

a 

CD 

n 

ID 

IP 

z 

u  ■ 

tt 

■ 

a 

CM 

CM 

CM 

a 

a 

a 

a 

a 

a 

a 

a 

a 

o 

M 

N 

a 

a 

a 

a 

a 

a 

a 

a 

a 

(/) 

K  ■ 

■ 

a 

a 

a 

a 

a 

a 

a 

II 

(/>  z 

O  H 

UJ 

II 

a 

a 

a 

a 

II 

a 

< 

O  H 

U 

i 

a 

a 

a 

a 

a 

a 

a 

a 

s  z 

U.  i 

< 

II 

a 

a 

a 

a 

a 

a 

II 

a 

w  N 

u. 

« 

o 

a 

Q 

<5 

o 

o 

G 

P 

P 

P 

p 

P 

a 

P 

P 

a 

P 

a 

p 

a 

o 

a 

o 

Q 

a 

P 

p 

a 

c/) 

H  N 

tt 

N 

a 

o 

o 

o 

ft 

ft 

o 

o 

O 

o 

o 

a 

o 

ft 

a 

ft 

a 

o 

a 

p 

a 

Q 

a 

o 

II 

o 

o 

a 

lU  (/> 

Z  H 

3 

i 

flO 

a 

9 

00 

tt 

tt 

00 

tt 

tt 

tt 

a 

tt 

a 

9 

a 

tt 

a 

(  ) 

a 

p 

a 

Q 

a 

0) 

0) 

a 

H 

(/) 

O  H 

(A 

N 

CM 

a 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

a 

CM 

CM 

CM 

a 

CM 

a 

tt 

a 

tt 

a 

tt 

CM 

a 

CM 

a 

Ul 

11 

M 

a 

a 

a 

a 

a 

a 

a 

a 

U  -1 

• 

a 

a 

a 

a 

a 

a 

a 

a 

a 

H 

in  tt 

af 

CO  in 

CM 

tt 

o 

tt 

O  tt 

CM 

O  IP 

h'  tt 

a 

tt  - 

V 

a 

a 

P* 

a 

p* 

P- 

a 

tt  CM 

a 

IP  IP  ^ 

a 

tt 

a 

O  CM 

a 

Q 

■ 

UJ 

II 

a 

a 

a 

a 

a 

a 

a 

a 

2 

UJ  *-> 

H 

^  O 

a 

0)  in 

h- 

O 

tt 

CM 

IP  10 

tt 

tt  CM 

o  o 

a 

K  ^ 

u 

tt 

W 

a 

IP  IP 

a 

O  IP 

a 

—  O  00 

a 

0) 

a 

IP  ^ 

a 

UJ 

QC  Z 

CM 

a 

in 

a 

CO 

n  CO 

CM 

f*- 

o 

tt 

K 

tt 

tt 

IP 

a 

a 

0 

10 

a 

tt 

tt 

a 

tt 

a 

tt  — 

a 

00 

H 

tt 

a 

u 

IL.  O 

z 

a 

a 

a 

a 

a 

a 

a 

w 

a 

CM 

a 

< 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

II 

tt 

Z  UJ  (9 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

K 

iA  31 

w 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

N 

< 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

II 

a 

a 

a 

a 

a 

a 

a 

a 

II 

CM 

a 

a 

a 

u 

a 

a 

II 

II 

H 

a 

a 

a 

a 

a 

a 

a 

a 

a 

z 

a 

9 

9 

a 

m 

CM  tt 

m 

tt 

o 

tt 

^  tt 

tt 

tt  tt 

n  tt 

a 

CM  ^ 

o 

a 

tt 

CM 

tt 

a 

IP  •- 

a 

tt  ^  tt 

a 

CM 

CM  o 

lU 

o 

a 

M 

a 

a 

a 

II 

a 

a 

a 

K 

CM 

a 

a 

0) 

in  CD 

O 

tt 

o 

tt 

tt  tt 

tt 

^  IP 

a 

tt  tt 

CM 

II 

o 

ID 

a 

CM  ID 

a 

O  O  UJ 

a 

CM  P*.  O 

tt 

0) 

a 

O 

UJ 

z 

a 

a 

1*^ 

in  tt 

9 

CM 

O 

CM 

V 

a 

tt  ^ 

tt 

a 

It 

CD 

a 

tt 

a 

IP  u 

a 

CM  CM 

Z 

3 

>N 

a 

a 

n 

CM 

a 

a 

a 

a 

CM 

a 

IP  < 

a 

tt 

CM 

o 

a 

a 

a 

a 

II 

a 

a 

tt 

II 

> 

a 

a 

a 

a 

a 

a 

a 

a 

tt 

a 

a 

a 

a 

a 

a 

a 

II 

O 

a 

a 

a 

a 

II 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

/ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

tt 

a 

tt 

tt 

tt 

tt 

tt 

m 

tt 

.  tt 

a 

_  tt 

tt 

tt 

a 

tt 

a 

tt 

a 

tt 

a 

GO 

a 

a 

tt 

a 

a 

Ul 

a 

UJ 

Ul 

Ul 

Ul 

UJ 

3 

Z  Ul 

Z  UJ 

a 

Z  Ul 

UJ 

a 

UJ 

a 

UJ 

a 

3 

a 

lA  5 

a 

CA  3 

a 

z 

a 

Z  Ui 

a 

a 

Z 

a 

z 

Z 

z 

Z 

z 

O 

3  Z 

3  Z 

■ 

3  Z 

Z 

a 

z 

a 

z 

a 

O 

a 

z  o 

a 

z  o 

a 

3 

a 

3  Z 

a 

a 

< 

a 

< 

< 

< 

< 

< 

K  < 

H  < 

a 

< 

< 

a 

a 

< 

a 

a 

UJ 

a 

UJ 

a 

K 

K 

< 

Ul 

a 

a 

lA 

<  lA 

lA 

< 

< 

■ 

< 

• 

a 

a 

< 

lA 

a 

O  <  lA 

a 

O  <  lA 

< 

< 

H 

a 

3K  < 

a 

< 

z  < 

< 

< 

< 

3 

a  3 

3 

U  < 

O  < 

a 

V  < 

< 

a 

< 

a 

< 

a 

tt  3 

a 

3*3 

a 

<  tt  3 

a 

U 

a 

U  < 

a 

>  z 

a 

O  ^ 

a 

o 

m 

m 

M 

<A 

Ul  lA 

lA 

m  »■« 

M  M 

a 

M  m 

a 

a 

UJ  tt 

a 

Z  UJ  0. 

a 

Z  UJ  0. 

a 

tH 

a 

z  a 

a 

tt  tt 

a 

tt 

tt  tt 

tt 

tt 

tt 

O 

z  o 

o 

CL  tt 

tt  tt 

a 

&  tt 

tt 

a 

tt 

a 

tt 

a 

Z  lA 

a 

<  Z  lA 

a 

<  Z  lA 

It 

tt 

tt 

K 

&  X 

a 

tt  UJ 

a 

Ul 

tt  Ul 

Ul 

Ul 

UJ 

n 

K  o 

o 

lA  UJ 

lA  Ul 

a 

lA  UJ 

UJ 

a 

UJ 

a 

UJ 

a 

H* 

»iN 

a 

O  K 

a 

U  K  « 

a 

lA 

a 

lA  UJ 

a 

o  < 

a 

<  Z 

a 

Z 

<  z 

Z 

Z 

Z 

o 

2e 

2 

z 

z 

a 

Z 

Z 

a 

z 

a 

Z 

a 

Z  tt 

a 

Z  B 

a 

Z  tt 

a 

Z 

a 

tt  H 

a 

Z  (A 

a 

«A 

Z  lA 

lA 

lA 

lA 

z 

<  z 

z 

'  lA 

•  lA 

■ 

‘  lA 

lA 

a 

lA 

a 

lA 

a 

<  o 

a 

<<  O 

a 

<  <  u 

a 

(A 

U 

a 

a 

a>i 

a 

O  M 

O 

a 

O 

a 

Ni4 

a 

a 

tt 

a 

UJ  B 

a 

UJ  tt 

a 

O 

O 

a 

< 

a 

•  ^ 

a 

.  ^ 

U 

UJ  • 

M  ^ 

a 

M  U 

I 

mJ 

a 

a 

UJ 

a 

O  UJ  * 

a 

o  UJ  • 

a 

a 

z 

a 

a-  ^ 

a 

f- 

1- 

tt  *1 

tt  -J 

a 

tt  -1 

_J 

■ 

a 

-J 

a 

a 

O  K  K 

a 

OKI- 

a 

tt 

a 

tt 

_J 

a 

O  < 

a 

< 

O  < 

< 

Ml 

o 

Ul  O 

o 

>-  < 

>-  < 

a 

>■  < 

< 

a 

< 

< 

a 

Ul  O 

a 

•J  UJ  O 

a 

^  UJ  O 

a 

>- 

< 

a 

a 

a  > 

a 

> 

&  > 

> 

> 

> 

a 

z  a 

CL 

z  > 

z  > 

a 

z  > 

> 

a 

> 

a 

> 

a 

Z  tt 

a 

UJ  Z  tt 

a 

UJ  Z  tt 

Z 

z  > 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

z  ^ 

a 

a 

a 

a 

■ 

a 

a 

a 

a 

t~  ’ 

a 

IP 

a 

IP 

IP 

o 

o 

o 

IP 

IP 

IP 

o 

O 

o 

o 

a 

o 

a 

o 

a 

o 

a 

O 

a 

O 

o 

O 

a 

Q.  K 

a 

a 

■ 

I 

a 

a 

a 

a 

UJ  u. 

a 

a 

h* 

t* 

tt 

tt 

tt 

d 

d 

a 

d 

0 

a 

» 

a 

tt 

a 

a 

a 

a 

tt 

a 

tt 

a 

O  w 

a 

a 

a 

■ 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

«0 

tt 

a 

CO 

a 

00 

CO 

IP 

IP 

IP 

tt 

tt 

tt 

CM 

CM 

a 

CM 

IP 

a 

IP 

a 

IP 

a 

ID 

a 

tt 

a 

tt 

a 

00 

00 

a 

0) 

(A  UJ 

a 

r- 

a 

c* 

r- 

a 

tt 

a 

0 

a 

tt 

a 

tt 

a 

GO 

a 

CO 

a 

00 

00 

a 

UJ 

a 

0) 

a 

0) 

0) 

tt 

tt 

A 

tt 

tt 

tt 

tt 

tt 

a 

tt 

tt 

a 

tt 

a 

tt 

a 

tt 

a 

0) 

0) 

0) 

►* 

o 

a 

Q 

a 

o 

Q 

Q 

Q 

O 

p 

6 

P 

P 

P 

a 

p 

P 

a 

p 

a 

p 

a 

P 

a 

5 

a 

p 

a 

p 

a 

p 

H 

* 

Z  < 

a 

O 

a 

O 

O 

O 

O 

tt 

o 

o 

o 

O 

O 

a 

O 

o 

a 

o 

a 

o 

a 

O 

a 

o 

a 

O 

O 

a 

o 

tt 

<  z 

a 

in 

a 

IP 

a 

IP 

IP 

IP 

IP 

IP 

ID 

IP 

IP 

IP 

a 

IP 

IP 

■ 

IP 

a 

IP 

a 

IP 

a 

IP 

a 

IP 

a 

IP 

IP 

UJ 

tt  *-« 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

O  Q 

a 

CO 

a 

n 

o 

CM 

CM 

CM 

tp 

IP 

IP 

tt 

tt 

a 

tt 

tt 

a 

tt 

ff 

tt 

a 

o 

a 

o 

a 

O 

a 

CM 

CM 

a 

s 

-1  tt 

tt 

a 

CM 

a 

CM 

CM 

o 

o 

o 

tt 

tt 

a 

CD 

CM 

a 

CM 

a 

CM 

a 

CM 

a 

CM 

a 

CM 

tt 

a 

tt 

UJ 

O  Ul 

a 

CM 

a 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

a 

CM 

a 

CM 

a 

CM 

a 

CM 

a 

CM 

a 

CM 

CM 

CM 

a 

K 

o  a. 

a 

Mf 

a 

n 

a 

a 

a 

a 

n 

a 

a 

"O' 

a 

n 

a 

a. 

cj  a. 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

UJ 

3 

a 

n 

a 

n 

n 

tt 

tt 

tt 

tt 

tt 

W 

tt 

tt 

a 

tt 

tt 

a 

tt 

a 

tt 

a 

tt 

tt 

a 

tt 

tt 

« 

<n 

UJ 

a 

II 

II 

a 

a 

a 

a 

a 

a 

K 

a 

a 

II 

a 

a 

a 

a 

a 

a 

a 

a 

• 

< 

a 

a 

■ 

a 

a 

II 

a 

a 

a 

a 

< 

a 

a 

a 

a 

a 

a 

a 

a 

a 

K 

M 

a 

a 

a 

a 

a 

a 

a 

■ 

a 

a 

< 

-<  Q 

a 

CM 

o 

CM 

tt 

CM 

w 

CM 

a 

tt 

I 

CM 

a 

tt 

a 

a 

CM 

a 

tt 

a 

CM 

a 

o 

tt  Z 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

UJ 

a 

a 

a 

ft 

tt 

a 

a 

II 

<c 

a 

a 

a 

z 

a 

a 

a 

o 

a 

a 

a 

a 

U  • 

a 

CM 

w 

IP 

■ 

tt 

a 

P^ 

PQ 

a 

a 

a 

L-f^7 


314232  500988  3.0  HETERANTHERA  DUB  0.9  0.6  2900  150 


APPENDIX  M 


Collections  of  Emergent  Macrophytes 
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APPENDIX  N 


Index  Charts  for  Aerial  Photographs  and  Photographs  of  Macrophyte  Study  Areas 


[Only  two  pages  of  Appendix  N  are  reproduced  as  part  of  this  report.  The 
charts  and  photographs  are  available  on  request  from  the  U.S.  Army  Corps  of 
Engineers,  Detroit  District,  or  the  Great  Lakes  Fishery  Laboratory.] 


APPENDIX  0 


Macrophyte  Distribution  Maps 


Because  diversity  of  taxa  within  beds  was  great,  it  was  not  possible  to 
outline  the  exact  distribution  of  each  species.  The  following  legend  places 
dominant  taxa  in  a  general  area;  the  text  discusses  the  location  more 
specifically.  The  legend  for  Figs.  1-36  follows  (see  Fig.  16,  for  an  example 
of  the  three  types  of  shading  used).  In  all  figures  "Potamogeton  spp."  = 
narrow-leaf  forms  of  Potamogeton. 
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APPENDIX  P 


ANOVA  Tables  for  Macrophytes 
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ANALYSIS  OF  VARIANCE  TABLES 
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APPENDIX  Q 


Catch  Data  for  Hoop  Nets 


Life  stage  designation  as  follows: 

0  -  fish  in  the  first  year  of  life  (young-of-the>year); 

I  -  fish  in  the  second  year  of  life  (yearlings); 

1+  -  fish  in  the  second  or  later  year  of  life; 

11+  -  fish  in  the  third  or  later  year  of  life. 

[Note;  by  convention,  fish  are  assumed  to  pass  into  the  next  year  of  life  on 

January  1.  All  ages  were  drived  from  lengths,  as  reported  by  Trautman  (1981).] 


APPENDIX 

HOOPNET  CATCH  DATA  VEGETATION  FISH 


NO  VEGETATION  O  RAINBOW  SMELT  I  2  30  115-127 

RAINBOW  SMELT  11+  1  15  166 

SPOTTAIL  SHINER  11+  2  23  97-110 

YELLOW  PERCH  11+  1  69  176 
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